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A PRESSURE-DISTRIBUTIONINVESTIGATION

OFA FINENESS-RATIO-12.2PARABOLICBODYOF

REvoumoN (NACAm-lo)AT M . I.z AND

ANGIXSOFATTACKUPTo 36°
ByMortonCooper,JohnP. Gapcymski,andLowellE.Hasel

SUMMARY

A pressure-distributioninvestigationof a parabolicbodyofrevo-
lutionwitha finenessratioof12.2hasbeenundertakenintheLangley
4-by h-footsupersonictunnelata Machnumberof1.59 anda Reynolds
numberof3.6 X 106,basedon thebodylength,foranglesofattack
fromO“ to36o. In thelow-incidencerangeupto 9°, a comparisonof
thesedatawithotherexperimentaldataonthesameconfigurationindi-
catestheabsenceofanysignificantReynoldsnumbereffectsonthe

* pressures(exceptat thebase)intherangefrom3.6x 106to29x 106.
At anangleofattackof0°,thepressureswerewell-predictedby poten-”
tial(slender-body)theory.In thelow-incidencerange,similaragree-

x mentexistedwiththepressuresonthewindwardside.On theleeward
side,however,thepressureswereaffectedby cross-flowseparation,
thediscrepanciesbetweenexperimentandtheoryappearedrearwardfirst,
perhapsatabout5°, andprogressedforwardas theangleofattackwas
increased.At thehigherangles,thecross-flowseparationbecame
asymmetrical;theleewardpressuresat correspondingradiallocations
wereconsiderablydifferent.Theseasymmetrieswereverypronounced
overmostofthebodyforanglesofattackofabout16° andhigherbut
wereobservedformuchloweranglesat rearwardbodylocations.

Withtheexceptionofthosestationsnearthebase,theadditionof
artificialroughnessalongthesidesofthebodyhadno effecton the
forebodypressuresat anglesofattackof8° or less.At 12°andnear
thebaseat8°, theadditionofartificialroughnessalongthesidesof
thebodyappearedto cause“cross-flowtransition”andhencedelaysepara-
tionoftheflowoverthebody. Thissametrendwasindicatedaheadof
themaximumthicknesssectionat 16°, whileno consistenteffectof
roughnesswasnotedrearwardof thispointon thebody.

.
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Inthelow-incidencerange,theno~l~force~coefficientofthe d-”-
bodywasunderestimatedandtheaxialforcepredicted-reasonablywell
bypotential(slender-body)theory.Thecenterofpressurewas’rear-.= ~“ .7‘:
wardof eitherthepotentialvalueortheresultsobta~~nedfromthe
viscous-cross-flowtheory.Althoughtheviscous-cross”=flowestimate
didimprovetheagreementwiththeexperimentaldatain
range,perhapsup to10°,discrepanciesofconsiderabl~
fouadathigherangles.

INTRODUCTION
.

thelow-incidence
magnitudewere .-—_—. r-—.. —

Inrecentyears,theaccuratepredictionofthef~w aboutslender ‘“ ‘-~
bodiesofrevolutionhasbecomeincreasinglyimportant,inthedesignof
high-speedmissilesandaircraft.Forthecaseof thesupersonic
missilewheremaneuverabilityisata premium,theflowcharacteristics
andtheabilitytopredictthese.characteristicsare requiredforangles
ofattackmuchlargerthanthecustomarylow-speedlow-incidencerange. —.
Thisproblemoftheflowoverinclinedslenderbodieshasbeenvigor- . -::
ouslystudiedboththeoreticallyandexperimentallyof”:late.

Theoretically,theproblemoftheinviscidflow,a~out-sleider“. .:-”‘“-.:.–::”
—

bodiesofrevolutionat supersonicspeedshasbeeninvestigatedbothby–
linearandnonlinearmethods.Amongthebasicapproachesarethelinear
solutionsofreferences1 to3, thehigher-ordersolutionsofreference”i4
to 6, andthenonlinearsolutionsby themethodofcharacteristicsas
presentedinreferences7 to 10. Ithasbeenaccepted_thatanyinvisci~ #
solutionabouta generalbodyofrevolutionmustinherentlybe limited ——
to smallincidencebecauseoftheimportanceofviscosityindeter- ._ .r:
miningthecharacteristicsat largeyaw. Ir-.orderto allowforthese
viscouseffects,Allen(ref.11)andVanDyke(ref.5) introduce,on
physicalgrounds,anapproximatecross-flowconceptwh~chtiprovesthe-.
experimental-theoreticalagreement.A fundamentaldiscussionofthe :: .=
viscouscrossflowaboutan infinitelylongyawedcirc~arcylinder,
presentedinreference12,

-.. _
mightbe takensomewhatas a justification.

fortheviscousworkofreferences5 and11,

Experimentally,detailedforceandpres$ure-clistr~butionmeas~e---
mentshavebeendeterminedfora reasonablywiderangetifMachnumbers
andbodyshapes(seerefs.13to 16, forexample).One’ofthebasic
bodiestestedhasbeena fineness-ratio-12.2parabolic%odyofrevolution
designatedas theNACARM-10.Thisbodyhasbeenextensivelytestedbath
inflight(forexample,refs.17and18)andinsupersonictunnels
(refs.15, 16, 19, and20)to studythedetailedcharacteristicsover
a slenderbodyat supersonicspeeds.Thepresentpaperfurtherconsiders
theflowoverthisbodybypresentinganana~~isofthepressuresata
Machnumberof1.59anda Reynoldsnmber of-3.6X 106foran ~gle-~f-l

.—

—
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attackrangefrom0°to 36°. Thedataarepresentedintermsofpres-’
sures,localsectioncoefficients,andover-allbodycoefficients,and
arecomparedwithslender-bodytheory(refs.3 and21)andthecross-
flowtheories(refs.5 andn). Fortheincidencerange%elow15°,the
experimentaldataofthepresentinvestigationoverlapthedataofrefer-
ence15 (Reynoldsnumberofapproximately30x 106)andreference20
(Reynoldsnumbersof 8.6 x 106and17.4 x 106)andhence,theinvestiga-
tionsaresupplementarywithregardstoReynoldsnumbereffects.

SYMBOLS

Free-streamconditions:

P massdensityofair

v airspeed

a speedofsoundin

M Machnumber,V/a

~ dynamicpressure,

P staticpressure

“Bodygeometry:

s cross-sectionalarea

L lengthofbodyof revolution

R radiusofbodyofrevolution

x distancefromapexofbodyofrevolutionmeasuredalongaxis
ofsymmetry

a angleofattackofaxisofsymmetry

@ bodypolaranglemeasuredcountercloc~iseinplaneperpen-
diculartoaxisofbodywhenfacingupstream(~= @ on
bottomofbodyinplaneofangleofattack)
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Pressuredata:’

PI

P

‘n

cc

CY

c~

cc

Cy

cm

Cn

localstaticpressure

Pz-ppressurecoefficient,— —

q

sectionnormal-forcecoefficient

1J’
2fi

Pcos$d@= Sectionnormalforce
50 2qR

*
section.axial-forcecoefficient, -L

J

2YCldR Pa@= Sectionaxialforce
Fz ~ 2qR

sectionside-forcecoefficient,

r
lfi Sectionsideforce :..- Psin @d@=
20 2qR.- .

bodynormal-forcecoefficient,.

NACARM L52G14a

a~’ Cn(d)d (X). BOdyn:~: force

bodypressureaxial-forcecoefficient,

.-

=4’c=(:)‘(f)=‘ow;::force
bodyside-forcecoefficient,.

..—.

forcesaboutapexofbody,

- X&J” =y(&)(:) ‘(f)=

~fi

-.

Bodyyawingmoment
qSmaxL

—.

*

bodypitching-momentcoefficientduetonormal .-
forcesaboutapexofbody,

bodyyawing-momentcoefficientdueto side

*

—
y

—

_-

—

*

r

.
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CL body
%

CD body
CN

Subscripts:

Bodyliftforce
liftCoefficient,CN Cosa - Cc Sin a =

qsmax

pressure-dragcoefficient,—

sina + Cc COS ~ . Bodydragforces
q%ax

max maximum

APPARATUS

Tunnel

TheLangley4-by l-footsupersonic
closed-throat,single-returnwindtunnel

tunnelisa rectangular,
designedfora nominalMach

numberrangefrom1.2to2.2. Thetest-sectionMachnumberisvariedby
deflectinghorizontalflexiblewallsagainsta seriesoffixedinter-
changeabletempletswhichhavebeendesignedtoproduceuniformflowin
thetestsection.Forthepresentinvestigation,thenozzlewallswere
setfora test-sectionMachnumberof 1.59.ForthisMachnumber,the
testsectionhasa widthof4.5 feetanda heightof4.4feet.A
detailed
thetest

The
machined

descriptionof thetunnel,togetherwithcalibrationdataof
sectionat thisMachnumber,ispresentedinreference22.

MODEL

testmodel(fig.l(a))wasa parabolicbodyofrevolution
fromsteelta thecoordinatesgivenby theequationinfig-

urel(a).Measurementsofthebodydiametersmadeat l-inchintervals
alongtheentirebodylengthindicatedthatthemaximumdeviationfrom
thespecifieddiameterat anystationwaslessthan0.009inch.The
baseof themodelwascutoffbluntly42.05inchesfromtheapex;the
finenessratiowastherebyreducedfrom15to 12.2.Themodelcontained
fouraxialrowsof0.020-inchstatic-pressureorifices(approxtitely
32orificesperrow)spaced~“ apartradially,fourbase-pressureori-
fices,andonetotal-pressureorificeat theapex. In orderto install
thetotal-pressureorifice,thenosewascutoffat a diameterofapproxi-
matelyO.0~ inch.Thistotal-pressureorificewasusedinconjunction
withanotherinvestigation(ref.23)employingthissamemodel.

.

.
-.
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Installation--

Themodel(fig.l(a))wassting-supportedinthetunnelona
straight(fig.l(b))anda 38°bent(fig.l(c))sting._Bothstings
werethesamefora distanceof 18.5inchesfromthebaseofthemodelz
thebendtakingplacerearward~f thispoint.Theratioof thesting
diameter,at themodelbase,tothemodelbasediamete~was0.6. The
bentstingwasusedtoincreasetheattainableincidencerangeof the
modelfrom0° to 16°up toa rangefrom14°to36°; in~bothcases,the
incidencewasvariedina horizontalplane.A schematicarrangementof
themodelmountedintheLangley4-by b-footsupersonictunnelisshown
infigure2 forextremeanglepositionsofbothstings;a photographOF
themodelmountedinthetunneloneachstingisshorn-infigure3.

TESTSANDCORRECTIONS” —

Tests

Thedatawereobtainedfara rangeof incidenceanglesfrom0° to
36°ata Machnumberof1.59anda Reynoldsnumberof~.6x 106. In
ordertodefineaccuratelytheradialpressuredistributionsat a given””
axialstation,themodelwasrotatedinfixedincrementsaboutitsown
axistoprovidea muchmoredetailedorificecoverage._Thetests,on
boththestraightandbentstings,wereconductedby varyingtheangle
dfattackfora fixedradialindexposition.Then,aftershuttingdowr-
thetunneltore-indexthemodelradially,thetestswererepeated
throughtheangle-of-attackrange.Fortheitraight-stingconfiguration,
sixindexingpositionswereused.Sincethehigh-angle-bent-stingtests
werenota partof theoriginalprogram,therewasunfortunately‘insuff-
icienttimeforsuchdetailedindexing.Hence,onlyfourradial
indexingpositionswereusedfortheselattertests. _.

Thetestswereconductedwiththemodelina smoothandpolished
conditionover.theentireincidencerangeandwithartificialroughness
foranglesofattackup to16.1oo.Fortheartificial-zoughnesstests,—
--inch-widestripsofNo.
:

60Carborundumwefielocated%teachof the

followingpositionsduringseparatetests:a completeringatmaximum__

(
diameter~ =

)
().614,a complete.ring7 inches.fromthe.base

( )
; = 0.834,

axialstrips(locatedatradialpositioneof90°and2700)extending
thefulllengthofthebody,andaxialstripsextendingfromthemaxi- ‘“

mumthicknessstationtothemodelbase.
—

..,.
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Thetunnelstagnationconditionswere: pressure,0.25atmosphere;
temperature,1100 F; anda dewpoint,approximately-35°F. Forthese
testconditions,thecalibrationdataofthetestsection(ref.22)
indicatethattheeffectsofcondensationontheflowareprobably
negligible.

Corrections

SincethegradientsofthemeasuredMachnumber,flowangle,and
pressurearesmallinthevicinityof themodel,no correctionsfor
theseeffectshave,ingeneral,beenapplied.In thelow-incidence
range,theeffectsofthetunnelstatic-pressuregradientontheindi-
vidualstatic-orificereadingshavebeendiscussedinreference24.
Thoughthemagnitudeofthefree-streamstatic-pressuregradientissmall
(seefig.6,ref.22),thesuperpositionof thefree-streamstaticpres-
suresandthemeasuredpressuresonthetestbodyofthepresentinves-
tigationdidimprove,somewhat,theagreementbetweene~erimentand
theory(seefig.8,ref.24).

Theinfluenceof tunnelair-streamangularityontheangleof
attackofthemodelisexceedinglysmallat lowincidence;a specific
illustrationpresentedinreference23 showsthattheair-streamangu-
laritychangesthelocalangleat thenoseby about0.080.

.
● Angularcorrectionsduetoaerodynamicloadsandmodeldroop

(causedbytheweightof themodel)havebeenappliedto theangleof
attackandradialpositionas discussedinreference23. Themaximum

d magnitudeof thecombinedincidence-anglecorrectionswaslessthan
0.28°. Forthesetests(unlikethosereportedinref.23),a special
jackingrig(fig.3(a))eliminatedtheneedfordroopcorrectionsat
zeroincidence.

A seriesoftestsweremadeinanattemptto
ofthestingonbasepressures.Thesetestswere
theforcemodeldescribedinreference24 andthe
thepresentinvestigation.Theresultsindicated

establishtheeffect
madeby usingboth
pressuremodelof
that,at zeroinci-

dence,thebase-pressmecoefficientofthepresentconfig~ationis
too~sitiveby anamountoftheorderof0.03. Sincethisamomt will
undoubtedlychangeinsomeunknownmannerwithangleofattackand
changethebasepressuresaccordingly,thereisno specificdiscussion
ofthemagnitudeofbasepressuresinthepresentpaper.Theeffect
ofthestingonthepressuresintheseparatedflowregionnearthe
baseofthebodyisnotknown.
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PRESENTATIONOFRESULTS i

BasicPressures

The.basicpressuredataobtainedontheparabolicbodyofrevolu-
tionforanglesofattackfromO0 to36°are-presentedinfigure4 asa
functionofradialanglefor12representativestationsalongthebody.
Sincethegeometryofthebodyat incidenceissymmetricalwithrespect
tothe0°-18Q0axis,a foldedhorizontalscalehasbeenused;theflagged .“
symbolsonthisfigure,asonallsucceedingfigures,designatedata
betweenlw” and36Q0.Theuseofthefoldedscaleprovidesa convenient
mannertocondensethedataand,hence,betterestablishtheexperimental
trends,aswellasprovidinga simplemeansforconsideringflowsymmetry
conditions. — r. .--.

Thebasicdatahavealsobeenpresentedasa functionofbodyposi-
tion(x/L)infigure5 forthecompleteincidencerangeforthreeradial .
positions.Theoreticalcurves(refs.3 and21)havebeenaddedto these
figuresforthelowerincidenceangles.Inaddition,theexperimental
dataforanglesofattack“of20°and36°havebeenpresentedforthree
modelpositionseach(themodellocationsspecifythed~stanceof the
modelapexfromthewall;seefig.2) to illustratetheinfluenceof
tunnelconditionsontheflow. Ineachcasetheexpertientalcurvehas
beenfairedthroughthedatausedinsucceedingfigures, —

Thedatapresentedinfigures4 and5 togetherwithotherdata
obtainedduringthesetests(mostofwhichisnotexplicitlyusedin
thepresentpaper)arepresentedintablesI,toVI. Thetestconditions
forthepressuredatapresentedinthesesixtablesare; .-

!l?ableAngle-of-attackrange,
deg

I
II
III
Iv

v

Oto 16.I.
14to 36
4 to 16.1
4 to16.1

4to 16.1

4 to16.1

Transitionstrips

None
None
Axis1

One-halfaxial

Radial,~ = 0.614

Radial,~ = 0.834

Stingconfiguration

Straight
38°bent
Straight
Straight

Straight

Straight

Thedataoffigures4 and5 havebeencomparedwithsimilardata
fromreference15fidwiththeory(refs.3 and-21)infigures6 and7
foranglesofattackof0°and6°,respectively.Theprimarypurpose
ofthecomparisonofthepresentdatawiththatreyortedinreference

.. ..—
~

15

.

u

.

t’

r
.-

—.-
.

—

*
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a

istoestablishtheimportanceofReynoldsnumberonthisparticular
configurationandinadditionevaluate,ifpossible,themagnitudeof

b theeffectsoftunneldisturbanceson theexperimentalresults.A more
comprehensivecomparisonofthebasicpressureswiththeoryispresented
infigure8 foranglesof attackof4.00°,8.05°,and12.05°;a corn-
parisonoftheincrementalpressurecoefficients(definedas thepres-
surecoefficientat incidenceminusthezero-incidencevalue)with
theoryisshowninfigure9.

An attemptwasmadeto evaluatedifferencesinflowconditions
associatedwithchangingthestingconfiguration.Hence,theresults
of oneoverlaptestconditionforbothstingsatan angleofattackof
about16°havebeencomparedinfigure10.

A seriesofadditionaltestsweremadeto investigatetheeffects
ofartificialroughnessaddedatvariousdiscretelocationsonthebody.
Thedatafora representativephaseofthesetestsaresummarizedin
figure11.

AerodynamicCoefficients

Thesectionnormal-force,axial-force,andside-force(resulting
fromasymmetricalseparationon theleewardsideofthebody)coeffi-
cientswereobtainedfromintegrationofthepressuredistributionsand

● arepresentedinfigure12. Theliftanddragcoefficientshavebeen
obtainedby resolvingthenormal-andaxial-forcecoefficientsalong
theappropriateaxes. In allcases,thecontributionof skinfriction*
isneglectedinasmuchas thecoefficientshavebeenobtainedfrompres”-
suremeasurements.Theseexperimentalcoefficientshavebeencompared
withinviscidtheory(refs.3, 21,25,and26)andwithcalculationsbased
ontheviscous-cross-flawconceptsdiscussedinreferences5 and11.
Incalculatingthecross-flowsectioncoefficients,theideasofrefer-
ence5 werefollowedinthatitwasassumedthata viscous-cross-force
contributionto theliftexistedwhenthetheoreticalradialpressure
distributionsindicatedanunfavorablepressuregradient.Thevaluesof
thesectiondragcoefficientofa circularcylinderforcross-flowMach
numbersh excessof0.4wereobtainedfromtheresultspresentedin
reference11. No effectof finitecylinderlengthwastakenintocon-
sideration.Sincetheresultsof thecross-flowconceptdependupon
thecross-flowReynoldsnumbers,themagnitudesof thesevaluesarepre-
sentedinfigure13forseveralrepresentativeincidenceangles.

Thedataoffigure12havebeenplottedintermsofnormal-force,
axial-force,andside-forceloadingdistributionsinfigures14to 16.
Thesedatahavebeenintegratedtoyieldover-allbodycoefficients

. whichareshowninfigure17asa functionof angleofattack.Twosets
ofpitching-momentcoefficientshavebeenpresented;onesetrepresents

r
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thepitchingmomentof thenormalforces,as iscustumaryinpressure
investigations,andthesecondsetpresentsthepitchingmomentof the
normalandaxialforces.Sincetheeffect”oftheaxiE1.forcesissmall,””
onlytwopointsareshown.Thecentersofpressureo~thenormalforces
havebeenspecifiedintermsoffractionofthebodylengthbehindthe
apex.Centersofpressureareshownforthesedataonlyforanglesof
attackof 80andhigher.Below8°~ precisionlimitation.son thereduc.
tionof thedataintroducedexcessivescattersothatsignificant-trends
weremasked.An indicationof thecenter-of-pressure-locationsinthe
lowanglerangecanbe ~udgedfromtheexperimentaldBtaofreference,16
whichareshowninfigure17to supplementthepresenidata.

DISCUSSION .-

AsymmetricalPressures

Themoststrikingfeatureindicatedbythebasicdata(fig.4) is
theasymmetricaldistributionofpressures.(withrespecttotheplaneof
incidence)overtheleewardsideof thebodyforthehigheranglesof
attack.Theextentandmagnitudeoftheasymmetrical_flowregionscorre-
spondingto thesepressuresarefunctionsofangleof_attackandstation
alongthebody. Overtheforwardhalfof thebodytheseregionsoccur
initiallyatan angleofattackofabout16°,andwithincreasinginci-
dencebroadenrapidlyto extendovertheentireleewardsideofthebody
by anglesofattackofabout28°. Fartherrearward,theseasymmetries
occuratprogressivelyloweranglesofattackandextgnd.overlarger
regionsofthebodyas thebaseisapproached.Thoughthedataofthe
lasttwostations(0.951and0.999)indicat~,quitec~.ns.iatently,these
regionsextendingaroundthebodyradiallyforanglesofattackas low
as2° or4°,itshouldbe notedthatthemagnitudeof thedifferencesin
pressuresat-correspondingradialpositiononopposingsidesforthese
anglesissmallandapproachestheexpertientalaccuracy(avalueof
kO.01inpressurecoefficient).Furthermorethesedatamaybe affected
by thepresenceofthesting.lAlthoughtheabsence.~fexperimental
dataat somecriticalradiallocationstogetherwiththeabsenceof
visualflowstudiesprecludesa moretangiblediscussionofthelimits
oftheseasymmetricalflowboundaries,itisclearlyevidentthatthe
occurrenceofthisphenomenonisqualitativelysignificant,andfor
practicalconfigurationsmaybe ofprimeimportance@ theevaluation.of
thecharacteristicsof liftingsurfaceslocatedintheseflowregions.

lTho~hthetifluenceof thestingontheresdtsremains,h -.
essence,unknown,itcanbe concludedfromfigure10thatthechangein
stingconfigurationfromstraighttobenthadno sign~ficanteffect,at
leastforanglesofattackof about16°. -

.

r—
.-

------ .—

—
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Thenatureoftheseasymmetricalflowsisfurtherevidentinfig-
ures5 and9. Forexample,onthesideofthebody @ = 90°,270°,
(figs.5(b)and9(b)) andleeward900 ~ @~ 270°,(figs.5(c),9(c),ad
9(d)),theaxialdistributionofpressuresat correspondingradialposi-
tionsiserratic,beingconsiderablydifferentat anangleofattackof
36°thanat 12°or200. It istobe notedthattheasymmetriesofthe
flowarenot,at leastup toan angleofattackof25.5°,associated
witha detachedshockat thenoseofthemodel.Thevalue,25.5°,for
shockdetachmenthasbeenconservativelyestimatedon thebasisof shock
detachmentforan unyawedconewhosesemiapexangleisequalto thesum
ofthepresentsemiapexangleandtheangleofattackforshockdetachment.

Sincetheflowovertheleewardsideof thebodyat thesehigh
incidenceisnotrelativelystable,slighttunnelgradientsappearto
havea measurableeffecton thesedata.Thisisevidentinfigures5(b)
and5(c)wheretheleewardpressureschangewithmodellocationinthe
tunnel;whereason thewindwardside(fig.5(a)),however,thereareno
measurableeffectsofmodellocation.Theseresults,showtigtheeffects
ofmodelposition,maybe indicativeof difficultiestobe anticipated
incorrelating,quantitatively,high-angleinvestigationsinvarious
facilities. s

Asymmetricalflowconditionshavebeenpreviouslynotedinrefer-
ence13fromvisual-fluwstudiesathighanglesandinreference27where
erraticrollingoscillationsweremeasuredona body-tailcombination.
Theseoscillations(reportedinref.13andina paperof limitedcircul-
ation)weretracedto unsteadyfluctuationsof theleewardvortices
which,undercertainconditions,weredischargedaperiodicallyfromeach
sideofthebody.Althoughtherewasno regularityinthedischarge
of thevortices,(whensucha dischargedidoccur),thetimeinterval
betweenreversalsfromsideto sideoftheaperiodicallydischarged
vorticeswasnotedtobe of theorderof seconds.Thusa pressure
measuringsystemsuchas thepresent(wherelagisof theorderof
minutes)wouldbe expectedto indicatea meanvaluecorrespondingto
symmetricalflowduringsucha discharge.The“one-sidedness”of the
dataforthediscreteanglesofattackpresentedindicatesthatswitching
orreversalsof thevorticeswasnota primeoccurrenceat theseangles.
However,forthoseanglesofattackwheretheside-forcecoefficients
becomezero,thatis,theangleswherethecoefficientsreversesign
(forexample,fig.12(e),station0.71.4,a x 31°), itis indicated
thata rapidswitchingofthevortexpatternistakingplacelocally.

Whetherthisone-sidednessismateriallyinfluencedby thetunnel
gradientsormodelconditionsisnotdefinitelyknown.Fromtheresults
offigure5,however,it isevidentthattraversingthemodelinthe
tunnelandhencevaryingthegradientsmodifiesratherthanchangesthe
characterof thepressuredistributions.Furthermore,it istobe noted

.
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.

that,forthepresenttests,twosetsofdatawererecordedforeach 4
testconditionwithan elapsedtimeoffrom3 to 5 mfnutesbetween
points.Sinceno significantdifferenceswereindicatedby thetwo
setsofdata,thepresentresultsaretakentorepresenta meanvalue

*

foran unsymmetricalflow. Itmightalsohe of interesttonotethat,
becauseofthetestprocedure,somequestionarisesas towhetheror -.-- ..=
notthevortexpatternat a specificangleofattackwouldbe thesame
foreachindexposi”tion.Thedatashowninfigure4 indicatethatthe
patternrepeated,thatis,thevortexnearestthebodjf,appearedon the
samesideforeachindexposition.Thereasonforthisisnotknown
sinceitwouldseemthatthedispositionof thevorticeswouldbe unpre-

--

dictableandthatthevortexpatternmightassumethereverseposition
duringthecourse.ofthetestsunlessslighttunnelgradientswereof
significanceincausingtherepeatabilityoftheflow.

.- —

A discussionof themechanismofflow–overbodiesofrevolutionat
highanglesofattackhasbeenpresentedinreference13. Theanalogy

.

to impulsiveflowovera circularcylinderispointedoutandattention
isdirectedtotheresultspresentedinreference28. Inreference28,
thedevelopmentofflowovera circularcylinderispresentedfromthe
initialoccurrenceofthesymmetricalvortexovertheleewardside(a;

..

foundinref.13)tothebreakdownof’theasymmetricalvortexformation.

ComparisonofExperimentalandTheoreticalPressures

Inasmuchasthepresentmodelhasbecomepracticallya standard
6

testvehicle,considerableworkhasalreadybeenreportedcomparingthe
experimentalandtheoreticalcharacteristicsofthebody. Resultsare r
presentedinreference15fora Machnumberrangefrom1.49to1.98
(includinga Machnumberof 1.59anda Reynoldsnumberof29X 106)for
Reynoldsnumbersfrom28X 106to 31X 106,andinreference20 forMach
numbersof 1.52and1.98atReynoldsnumbe;iof 8.6x ’106and17.4x 106.
Hence,theresultsofthepresentcomparisonsata ~ch numberof l.~
anda Reynoldsnumberof 3.6X 106serveprimarilyto-supplementthe
previouslypublishedresultsinsofaras Reynoldsnumberisconcerned.

Theexperimental-theoreticalcomparisonof thepressuredistribu-. .“.
tionsatan angleofattackof0° (fig.6)clearly”indicatestheabsence ______~
ofanymarkedReynoldsnumbereffectsontheforebody--pressure.distrlbu-
tionintheReynoldsnumberrangefrom3.6x 106to2~”x106. Those
discrepancieswhichdoexistaresmallandareprobablynotiReynolds

—

number-effects.Theabsenceof sucheffects
hasbeennotedalsoinreference20 forthis
rangeof8.6X 106to 30X 1060 In orderto
ofboundarylayeron theforebodypressures,

on-theforebodypressures
-.

bodyfor-aReynoldsntiber .-
.-

considerf’urthertheeffe”cts
thepres~ntmodelwas”’te&ted’-‘-‘L”-
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withan extremelythickturbulentboundarylayer(ref.24)artificially
inducedat thenose. Evenforthisextremecase
bodypressureswereevident,

, no effectsonthefore-
theindication,perhaps,beingtheabsence

ofReynoldsnumberseffectsevenfarbeyondthepresentlyestablished‘
30X 106value.Thoughtheforebodypressuresareunaffectedlya
changeinboundarylayerfromlaminar(Reynoldsnunherof 3.6x 106)to
primarilyturbulent(Reynoldsnumberof29X 106),thereisa marked
decrease(fig.6) inbasepressureaccompanyingthisReynoldsnumber
change.ThiseffectofReynoldsnumberonthebasepressureof this
configurationhasbeenstudiedindetailinreference29 andtheresults
presentedthereinsubstantiatethedataoffigure6.

ThesamegeneralizationconcerningtheabsenceofReynoldsnumber
effectson thepressuresforan angleofattackof0° appliesto the
forebodypressuresatan angleofattackof 6° (fig.7)forthesame
Reynoldsnumberrangeof 3.6x 106to29X 106. Forthiscomparison,
thedatafromtheLangley4-by 4-footsupersonictunnelhavebeen
obtainedeitherfromthestationnesrestthatspecified(whichisa
Lewis8-by 6-foottunnelstation)or an averagevalueofdatafrom
twostations,oneon eachsideof theindicatedstation.Theagreement
betweenthetwosetsofdataisgood;andthoughtheslightdiscrepancies
at thelaststation(0.951)mightbe attributedtodifferencesincross-
flowseparationandhencea Reynoldsnumbereffect,itistobe noted
thatdiscrepanciesof thesamemagnitudeoccurat theforemoststation
(0.083)whereseparationeffectsarehardlythecause.As hasbeen
previouslyestablished,ingeneral,inreferences15and20,theagree-
mentbetweentheexperimentalandtheoreticalpressures(figs.5 and8)
inthelow-incidencerangeup to sayan angleofattackof4° or 5° is
relativelygood,withviscouseffectsconfinedtoabouttherear10per-
centof thebodyontheleewardside.Furtherincreasesinangleof
attackprogressivelycausea deteriorationintheagreementbetween
experimentandtheory,where,ashasbeenshownmanyttiesbeforeand
isevidentinfigures5 and8,theleewardsideisaffectedfirstand
themost.At about12°(figs.5 and8),mostof theleewardsideis
affectedby thecross-flowseparation,theseparationbeingsopre-
dominantas torenderinviscidtheorypracticallyvaluelessinpredicting
theflow. On thewindwardside,theexperimentalpressuresappear,in
general,tobe slightlymorepositivethanpredictedby theoryinthe
rangeofanglesofattackof 12°andhigher.Theincrementalpressures
dueto angleof attack(fig.9) reflectthepreviouslymentionedflow
characteristics.

It isquiteevidentfromthesedataandconsiderableothersimilar
datathattheuseofanyinviscidtheorywhetherlinearizedornot,is
inherentlylimitedinscopeandthatfurtherattemptstoinlprovethe
qualityof thepredictions,at leastovertherearofan inclinedbody
athighanglesof attack,shouldbe directedtowardsimprovedviscou&
considerations.



14 ~L NACARM L>14a

ArtificialRoughness

Severalsimple.andrelativelycrudeexploratorytestsweremadeto
*studytheeffectofvarioustypesandlocati.o.nsoftransitionstri~son
thepressures.Theresultsareplottedinfigure11forsixaxialbody
stations.Withtheexceptionofthosestationsneartliebase,whichare
probablyaffectedby thesting,no effectofaxialtra?mitionstripswas
notedatanangleofattackof8°. At 12°andnearthebaseat 80,how.
ever,theadditionofaxialtransitionstripsappeared_tocause“cross-
flowtransition”andhencedelayseparationoverthebody. Thissame
trendisindicatedforwardof themaximumthicknesssectionforanangle
ofattackof 16°. Rearwardofthissection,no consistenteffectswere
observed.Thedatashowingtheeffectsofa radialtransitionstripat
themaximumthicknesssectionweretoolimitedinscopeto indicateany
definitetrends.Therewasa markedincreaseinbasepressurewiththe
additionofaxialtransitionstrips,a changewhichis~oppositeto thalr
previouslyshown(fig.6)forOO. Thisreve~sedeffect.is,however,
qualitativelysimilartoresultsestablishedinconjunctionwiththe
testsreportedinreferences24 and29. — -. ——

SectionCoefficients

Theintegratedsectioncoefficientspresentedinfigure12reflect,
ingeneral,thepressure-distributioncharacteristicsindicatedinthe
precedingfigures.At theforemoststations,thenormal-forcecoeffi-
cientsinthelow-incidencerangeareaccuratelypredictedby Inviscid
theory,therebysubstantiatingtheresultspreviouslyestablishedin
reference19. Theabsenceofanysignificant_cross-f16jseparation.is
clearlyimpliedby thecomparisonofthenormal-forcecoefficientsup
to12°forestation0.024.At stationsclosertowardsthemaximumthick-
ness,theagreementbetweenthedataandslender-bodytheorybecomes
progressivelyworse,thediscrepancybeingtheinabilityof thetheory
topredicttheincreaseinslopewithangleofattack.._Aftofthe
maximum-thicknesssection,a humpinthenormal-forcecurveoccurs
between8° and12°at station0.618andat lowerangleirearward.This —.,-,

humpseemstobe associatedwiththebeginningof Sepwathn of the
crossflowoverthebody.Theadditionofaxialtransitionstrips
resultedina decreaseinnormal-forcecoefficientat anangleofattack
?f 12°,an effectwhichwouldtendto smooth.outtheab-ruptnessofthe
hump. Thepresenceof thehumplimitstheagreementb<tweenexperiment -
andinviscidtheorytoanglesofshout4° or lessat therearmost
stations.Thepredictionbasedonthecross-flowassumptionof refer-.

●

d —-

—

—

..
A-

t

.-—

,:

—

—

ence5, whilequalitativelyimprovingtheagreementovqrthemidand —.
rearsectionsof thebody,ishardlyadequatelocally~oranglesof

--

attackinexcessofabout8°.
—

.

.
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A similartypeofagreementbetweentheaxial-force
andtheinviscidtheoryisshown,ashasbeenpreviously

15

coefficients
establishedin

reference19,thelargestdiscrepanciesbeing&idenced-attheforemost
stations.Suchan effectissomewhatunusualinviewofthepreviously
establisheddeficienciesofthetheoryfortherearwardstations.

Theside-forcecoefficientsarepresentedforillustrativepurposes
onlyto establishthemagnitudes.Theprimaryinfluenceof theseasym-
metricalflows
theseregions.

willbe manifestedwhena liftingsurfaceislocatedin

BodyCoefficients

A comparisonof theexperimentalliftornormal-forcecoefficient
withtheory(fig.17)showstheusualunderestimationof liftpredicted
by lnviscidtheorywiththegeneralimprovementoftheestimateby the
applicationofthecross-flowconceptofreference13. However,even
thisapproximationappearsentirelyinadequateforanglesofattack
muchinexcessof8°. Theabsenceofany~ignificantReynoldsnumber
effectsonthenormalforce,axialforce(excludingbase”pressure),
andpitching-momentcoefficientintheReynoldsnumberrangefrom
3.6X 106to29X 106is indicatedby thecloseagreementbetweenthe
dataof theLewis8-by 6-foottunnelandtheLangley4-by 4-foot
tunnel.Theexperhnentalcenterofpressureisconsiderablyaftof the
valuepredictedby thecross-flowseparation;theslender-bodytheo-
reticallocationis -0.7.As wasthecasefor
theaxial-forcepredictionwasrelativelygood
attackrange.

CONCLUDINGREMARKS

thesectioncoefficients,
inthelowangle-of-

A pressure-distributioninvestigationofa parabolicbodyof revo-
lutionwitha finenessratioof 12.2hasbeenundertakenintheLangley
4-by 4-footsupersonictunnelat a Machnumberof 1.59anda Reyuolds
numberof 3.6x 106,basedon thebodylength,foranglesofattack
from0° to36°. In thelow-incidencerange,up to9°,a comparisonof
thesedatawithotherexperimentaldataonthesameconfigurationindi-
catedtheabsenceofanysignificantReynoldsnumbereffectsonthe
pressures(exceptat thebase)intherangefrom3.6x 106to29x 106.
At anangleofattackof0°,thepressureswerewe”ll-predictedby
potential(slender-body)theory.Inthelow-incidencerange,similar
agreementexistedwiththepressureson thewindwardside.On the
leewardside,however,thepressureswereaffectedby cross-flowsepara-
tion;thediscrepanciesbetweenexperimentandtheoryappearedrearward

.
.



NACARM LW14a16

first,
attack
became

perhapsat about5°,andprogressedforwardas tfieangleof
c.

wasincreased.At thehigherangles,thecross-flowseparation
asymmetrical;theleewardpressuresat correspondingradiallo_ca-

—
.

tlonswereconsiderablydifferent.Theseasj%metrieswereverypro-
nouncedovermostofthebodyforanglesofattackabout160andhigher
butwereobservedformuchloweranglesatre”arwardbodylocations.
Thedataat thehigherangleswheretheasymmetriesocc~redwere
affectedby tunnelgradientsinthatdifferences,solelyintheleeward
pressures,existedwhenthemodelwastestedin differenttunnelloca-
tions.Thesedifferencesareprobablyof secondaryimportanceinthat r-
t~eyappeartomodifyratherthancausetheasymmetries.

Withtheexceptionofthosestationsnearthebase,theaddition
ofartificialroughnessalongthesidesof thebodyhadno effecton
theforebodypressuresat anglesofattackof-80or less.At 12°and
nearthebaseat8°,theadditionofartificialroughnessalongthe
sidesof thebodyappearedto causellcross-flowtransitionttandhence
delayseparationof theflowoverthebody.Thissametrendwasindi-
catedaheadofthemaximumthicknesssectionat 16°whileno consistent .—
effectofroughnesswasnoted~earwardofthispointonthebody. —

Inthelow-incidencerange,thenormal-forcecoeff<~ientofthe
bodywasunderestimatedandthechordforcepredictedreasonablywell

—

by potential(slender-body)theory.Thecenterofpressurewascon-
siderablyrearwardofeitherthepotentialtheoryortheresultsobtained
fromtheviscous-cross-flowtheory.Thoughthecross-flowestimatedid ●

improvetheagreementwiththeexperimentaldatainthelow-incidence
range,perhapsup to10°,discrepanciesofconsiderableiimgnitudewere
foundathigherangles. f-— --

LangleyAeronauticalLaboratory
—--. .

NationalAdvisoryCommitteeforAeronautics
.

LangleyField,Va.
_- —

.-
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TABLE I.-PRESSURECOEFFICIENTDATAFORPARABOLICBODY

OFRITOLUl?ION(RM-1O)M)UNTEDONS!IRAIGECSTIXG

NOTRANSITIONSTRIPS

(a)a=O

Radialangle,fl,degStation~
x/L

9 180 2’p 360

0.024 0sl~; 0.063 O::;:
.048 .063

0.069.
.057

.071 .04.2 .055 .048

.095
.063

.044 .052 .044 .053
.119 .042 .044 .04!2 .044
.143 .036 .038 .038 .040
.167 .032 .038 .036 .040
.190 .028 .036 .030 .036
.214 .026 .032 .030 -----
.238 .014 ----- .022 .016
.262 .012 .016 .010 .012
.285 .010 .03.2 t .010 .c08
.333 0 .008 .006 .004
.381 -.004 .002
.428

.006 -.006
-.008 0 “o

.476
-.008

-.016 -.012 -.010 -.014
.P3 -.016 -.016 -.o12 -.014
●5-P -,024 -.016
.618

-.020 -.010
-.036 -.032 -.026

.666
-.032

----- -.036 -.032 -.032
.714 -.040 -.036 -.040 -.044
.761 -.044 ----- -.040
●m5

-.048
-.044 -.040 -.032

.E!og
-.044

-.040 -.032
.832

-.032 -.044
-.o48 -.040 -.036

.856
-.044

-.048 -.038 -.038
.880

-.040
-.040 -.036 -.032 -.040

.94 -.030 -.032 -.032 -.044

.928 -.022 -.016 -.030 -.030

.951 -.018 -.016 -.024 -.024
●97.5 -.016 -.016 -.018 -.020
.999 -.OE -.03.2 ----- :.020
1.000 -.012 -.OI.2 -.008 -.018

w
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:G; WJ :% :3 :H :% M ~:% :% :Z -“2 :% :g :SJ ::% :% :% :% ?2 ‘z
Jld -.133-.UU?-.I.33-.0?4-.3U -.I.L2:lrw

:.% +& -.% -.:1 ::% -..5 ~:~ -.Ill-.lml
--— -.l!m-on -–- .@ .02k

-Jo2 -.* GEM ::ca -S+ -.UW-.067-.098-.03$.012

.* -.m :.W = -.~ ---- -:0s’-.@ ::~ h
-.303-.llw-.09J-.C50-.0!!.5-.0$6-.W2-.@ -.@3-.@ -.cL36.W

-.IJ2-.x -mm -.035-SW -.091-.0’%-.ofol-.W
.$28

-.092-.* -.’@-.@5--.cmfl.02-5
-.ola-.07)-.091.-.IJO-.C99-.o-ia-.* -M -.093-.0%2-. -.074-sea -SW -.ca -.076
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-.ca-J&J+x-r..062-.09-.020

>-.@ -.@ -.* ;-.IS9-.201..199
— — — —-. ..-—- -.1% -.153-.12-.133-.m -.

-.19 -.6 -.!9+-.W -J@ -.m -.1$o-.3.92-.183-.lw -.19y
@ -.*

. . -.H5— -.m ..’2C+-.W3-.E.?

=@&=
1 I

,.’

s“.’ 4,. t

,: ,> ,’;,,, il.,’
i: I >“i,’1iI I,., !1 ,,

w
o

!2

E
P
-B-
D



Btdicm
x/L

0.024
.048
.On
.095
.IJ.9
J43
.167
.19
.214
.238
.e&
.205
.333

:%
.476
.523

:3
.665
.-d
.761
.7f%
.W

:%
.EEn
.904
.p8
.93
.97Y
.s?3
1.OCO

d,

TABIBD.. Pf@30EIC~ICJXRT IM!AFORPAF#WIJC~

OFRwoIurm (Fix-lo)MxwrETlQillem!wm?a

HO mmuai .WEIP2

(a) a a 14.CX3

42.7 57.7

0.125 0.0$
.W .06+
.123 :M&
.11-3
.mg .o&!
.101 .028
.093
.03.3 :&
.084 ,01.2
.06a o
,Oa -.010
,Op -.OIB
.034 ..03!2
.024 -.040
.032 -.0$
-.C08 -.O*
---- -----
-.036 -.’%9
-.09 -.’U.3
-.068 -.121
-.076 -.U.-(
-.O* -.IJ.5
-.oeo -.113
-.076 -.U35
-o@ -.1o5
-X&3 -.3.01
-.oea -,W
..064 -.0%
..o@ ..oml
..o-16-.072
-.0? -.07?
.,135 -.1%
-.9 -.ZQ1

*.7

O.oti
-.006
-.a?o
..Om
-.O*

;j

-.09+
-.OI%
-.op
-.O’@
-.W
-.096
-J-lo
-.I.22
-----
-,134
::$8

-.u6
-.I.06
-.ID2
-.094
-.094
-.W
-Jwa
-.Ofxl
-.O*
-.op
..o’p
-.19
-.200

87.y 132.7

Q.1. -::344

-.066 -.o~
-.0?4 -.06Q
-.0131-.066
-m% -.O*
-.op -.O*
-.oa3 ..0’/4
-.05-6-o@
-.UJ2 -me+?
-,1.04-----
..1o6 -.o&2
-.m -.oea
-.UO -.W
-.IW -.095
-,UO -.W3
----- -,W9
-.llz -.09g
-.114 -.IM
d.~ -.II.9
-.1o4 -,U5
-.@ -----
-.096 -.IM
-.o!a -.1o3
-.083 -.111
..086 -.103
..C86 ~:&7
-o@
-.op ..otz
+%6 -.O*
-Z& -.op
-.142 -.-i15
-.m -.1.e4

147.7

0.048
-.040
-.0%
-.o~
-.068
..0-(’8
-,0*
-.@
-,@Jt
-.Q93
-—
-.m
-.llm
-.3..U
-.315
-.121
-.121
-.121
-.131
-.131
-.107
-----
..U9
-.I.07
-.U.5
-.1o7
-.1o1
-.W
-.op
-.om
-.076
-.323
-.W

Radialau@e, @,

l@.7

O.op
+34.8
-X&?
4366
-o@
-.O%
-.oe6
-.0E!6
-.066
-.W

-.m
..102
-.108
-.108
-.U8
-.114
-.U8
-.ly)
-.E6
-.118
---
-,llk
-,ld!
-.U2
-.ID6
-.1o2
-.M3
-.070
-.O&l
-o@
-.lla
..190

177.-1

0.016
-.CYM
-.008
-.008
-.014
-.020
-.016
-.016
-.016
..024
-----
-.024
-.03.
-.038
-.040
-.07?
-.o~
-do
-.ofi
-.076
-.CJ14
----
-.0-(6
-.OF
-.084
-.084
-.081
-.076
-.O&?
-.O-A
+J

-.19

222.7

J3.046
-.0%
-.060
-.062
-.op
-.O*
-.074
-.0%
-.0s
..07%
-.om
-.oE@
-.006
-.09
-.m
-.I.02
-.I05
----
-,123
-.127
-.127
-.121
-.IJ.9
-.llg
-.I.02
-.IU
-.103
-.099
-.W
-.036
-.088
----
-----

237.7

.0.0%
-.060
-.064
-.066
-.0?4
-..OB
-,o@
-.OB
-.om
-.o&2
-,oell
-.C136
-.093
-.W
-.09g
-.167
-.W
-----
-.115
-.I.07
-.1o7
-,1.07
-lob
..1o3
-,I!33
-.lr13
-.1o3
-.099
-.095
-.m
-.m
-----
-----

2*.7

0.066
-.o~
-.074
-.07$
-.O*
-.@
..0%2
.,c@
-.ca?
-.082
-.0%
-.088
-.09
::m9J
-.ID6
-.186
---
-.IU3
-.11o
-.1.08
-.I.@

-.1o2
-.IJ)8
-.3.o8
-.1o4
-.098
-.095
-.*
-.*
-k.
---

267.7

a.o&?
-.0-(0
-.o’jf
-,0’(8
-.086
-.oea
-.W
-.@
-.096
-.096
-.099
-.lof?
-.1o8
-.11o
-.loa
-.312
-.108
-----
-.114
-.KM
-.lCK?
-.102
-.102
-Cloa
-,1oo
-.W
-,D9
-.lm
-.096
-.086
-.092
-.---
----

332.7

0.323
.111
.123
.105
.088
.o&?
M?
.Op
-----
.02
,CM
.036
.026
.010
0
-.CE!O
-.032
-.040
-,068
-.op
-o@
-.0$
-.oeo
-.O@?
-.W3
-.099
-.I.05
-.1o3
-.097
-.1o5
-.097
-.143
-.197

Y7.7

O.lag
.1’(3
.10-(
.16-/
.155
.147
.143
.133
----
.11.3
.110
:%7

.072

.0%

.OM

.@28

.o14
-.016
-.OI.E
-.037
-.09
-.034
-.oJto
..C.48
-.060
-.0.s3
-.W
-.La.
-.076
-.0%
-.llT
-.201

*.-I

0,238
.226
.231
.2M
,Eal
.193
.ly3
.1*

.1%

.lZ

.138

.L26

.lU?

.102
S&?
.Ow
.09+
.CE?2
.Ola
=,CJW
..w6
-,CIY+
-.o1o
-.014
-.028

::%!
-.038
-.046
..048
-.op
-.198

357.7

0.261
.233

-----
.218
.f08
.’mh
,196

.17$

.1*

.la

.148

.13b

.122

.102

.W

.O*

.042

.034

.016

.012
,012
.010
.Co!2
-.032
..022
-.ce6
-.a?2
-.09
-.@
-.078
-.1%2



w
n)

TABm IL. FfoH30mccEFFIcmiTrlA!rAmRPAFwnIzcEaIm

02 mrmmm (FQ4-1O)MxmrErlCM SHw SN5Q

Ho mvirmrmaiSmiTPs- Colrtimmd

(b) a -16.00

%

3.okJ+
.o&2
.040
.036
.Clw
.O*
.Om
.020
.006
3
..OI.O
-.020
..036
..oy
..06A
-.092

88

O.0*
..op
-Jog
-.111
-.117
-.l..l~
-.121
-.125
-.I.29
-.19
-.131
Jl;

-.13.5
-.133
-#13~

133

0.074
..O@!
-.080
-.W
-.*
::g

-.@
-.lCZ
-.102
-----
-.11o
..n6
..m
-.llh
-.lle
-.IJ.E
-.322
-.136
-.1*
-.Z33
—-.

::g

-.ld
-.MX
-.@
-.ofi
-.08+
-.0L?4
-.J-Y
-.1X

Redid M leg

343

3.2p
::%

.244

.232

.224

.2?0

.206

373

).@
*T
..-.
---
.257
.247
.243
.231

station,
m

0.C24
.0w3
.071
.095
.KL9
.lk3
.167
.19
.21k
.238
.262
..P85
.333
.@
.428
.Jq6
.!723
.5T-
.618
.646
.m
.%1

‘“:9

.8%

.693

.@
-w
.92
.9n
.SS9
l.m

253 3.U73

1.03s
-.022
-.042
..048
-.0%
..02
-.064
-J@
-.0’?+
..OW
-.CM
-.&
-.3J.2
-.U8
-.128
-J%

163 238 Z&l 32843

O.ly
.14a
.128
.122
.IJ.6
.U6
.1o6

:g

mm
.Of?t
.044
.028
.018
-.*
-:-.
-.036
-.0>
-.W3
-.LX’A
-.083
-.088
-.CM
-.=
-.lm
..m
-.fW
-.088
-.088
-.084
-.lko
-.204

148 lfi

0.036
-.016
-.Q24
-.024
-.o28
-.028
...o28
-.034
..0s
-.036
-----
-do
-.02
-.02
-.OEO
-.070
-.06
-o@
-.o&3
-.@J+
-.066
----
-.W
-.@
-.09+
-.O*
-.@
-.084
-.op
-.086
-.*
-.W
-.197

.0.078
4%2
-.W
-.085
-.W
-.095
-.ID1
-.%9
-.095
-.101
-.107
-.111
-.llg
-.117
-.llg
-.3.27
-,325
----
-.135
-.lU
..W7
-.llg
;-.ll5
-.lls
-.115
-.115
-log
-.1o3
-.1111
-.V33
-.059

0.074
-.06
-.032
-.O&l
-.@J5
-.103
-.1o7
-.~5
-.115
-.X21
----
-.123
-.127
-.135
-.135
::yj

-.143
-.147
-.14’-(
-.llg
——-
-.133
..ml
-.123
-.117
-.W
-.095
-.0-(8
-.W
-.09
-.X)9
-.193

4

a ,0-/8
..o-pl
-.089
-.096
-.I.@
-.SL2
-.U4
-.u6
-.u6
-.-m
-.—-
..122
-.128
~.132
-.136
-.148
-.141
-.146
-.148
-.146
-.W
-----

l:::%
-.W4
-.n6
-.1.1o
-.098
-.O&l
-.088
-.052
-.1*
-.@

.

0.074
-.082
-.ogo
-.088
-.W
;:%

-.lcr2
..098
-.098
-.1o2
-,u38
-.llh
-.IJA
-.IJ.4
-.I-w
-.EK
----
-.17.3
-.146
-.136
-.128
-J26
-.*
..I.IZ
-.I.I.8
-.3X2
.J06
-.-J.02
..oga
-.@

J1.0?)
-.09
-.m
-J@
-.@
-.lCO
-.104
-1oo
;%

-:loa
-.IJ2
-.lm
-.MO
-.K20
-.124
..124
-----
-.@
-.W
-,124
-.H6
-.IJ.4
-.u6
-.u6
-.I16
-,U2
-.u36
..lok
-.W
-.*

o.1o3
-log
-.13.5
-.115
..llg
-.125
“.131
..123
-.123
-.125
~.133
-.139
-.141
-.133
-.UU
-.=5
-.lfi

3.130
.I.12
.VQ
.I.lo
.X)2
.W
.086
.O-fo

1,213
.197
.207
.191
,lsl
.l-p
.ti-l
.1551;,

Ii

.05

.052
J&4
.022
.CQ8
-.cQ8
-.@
-.cQf3
..036
-Me
-.06
-.082
-.o&9
-.o&3
-.%@
-.094
-.D2
-.I.08
-.l.aa
-.1o4
-d+
-.ti
-.148
-.208

.137

.13

.121

.101

.C@3

.06a

.Q5Q

.Q46

.038
0
-.OI.O
-.020
-.o28
..030
..0$4
-.036
-,op
~:g

-.064
..O*
..074
-.115
-.’X15

.136

.1E2

.lp

.193

.138

.I.e?

.Ml+
S9J

.Op

.034

.OzJ

.014

.010

.CXM

.Ccz
-.o1o
..WO
-.Q26
-.026
-.042
-,o#
-.08J+
-.ZW

.m

.m5

.193

.175

.161

.145

.125

.n-f

.103

.Op

.og3

.038

.O=

.026

.c26

.018

.m8
-.m6
-.010
-.OM
-.Lm6
-.026
-.070
-.193

-lo-r
-.121
-.ly
-.X37
-.X3-I

$X&

-.117
-.IJ37
-.W-l
-.wa
-o@
-.O%I
-.157
-.205

-.146
..12
-ma
-.1*
-.I26
-.I.I.8
-.11o
-J06
-.lce
::%

-.0-(8
-.076
-.OF
-.1X
-.2E2

-.lzq
-.W
-.127
-.125
-.117
-.W
-.1o3
-.1o1
-.0!37
~:~

-.OB
-.0-(72
-mm
-.147
-.2Q3

-.U9
-.U5
-,131
-.125
.0125
-.123
-.125
-.IJ.9
-.U7
-.11.1
-log
-.107
-.103

. ---- --- ---- -----

r

1 I
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TAlm II.. PsEs9msCommrm l14!J!Am PA2mJIzcBODY

m mmmJ!Ifm (FM-lo) MxR?&nm BErrmm

Ho mMK3mIcEJSTRWS - COntlnuea

(c) c!= moo ,

RI 181a

178.4

leg

238,4 343.4

2.3~
.336
.342
.326
.332
.32
:%

353.4

).*
.373
—..
-----
.337
.W
.325
.311

Statlcm,
@ ‘38.4

).1
r..18

..I.&
-.M3
-.lp
-.lp
-.lfi
..1P
-.176
..1P
-.lf33
..ltw
-.m
-.160
-.160
-.3.62

I-33.4

,0.lm
-.IJ.3
..131
-.19

.?-.13
-.145

z%
-.151
-.lzl

148.4 163.4 2%.4 268.4 313.4

0.163
.U9
.165
.143
.131
.Ug
.115
.MJ3
----
.084
.076
.063
.048
.036
.016
-o@
..032
-.020
-.056
-.063
-.003
-.W
-.W
-.*
-.099
.,ID9
-.llg
-.123
-.llg
-.IJ25
-.U
-.l~
-.221

328.4

3.2*
.29+
.2P
.29
.238
.230
.222
.210
----
J&3
.lm
.l’fz!
.148
.U6
.31.6
A9J

.076

.036

.CQ6

-:%
-.006
-.OU?
-.OI.8
-.@8
-.C44
-.0%
-.V92
~:g

-.lok
-.222

43.4 53.4 ~.4

::::
).0

..ot%
-.090
..083
..099
-.099
-.3J.5
-.lm
-,129
-.139
-.155
..169
-.LB
-.191

0,138
-.122
..142
-.158
-.lti?
-.164
-.lp
-.174
-.1*
..lm

O.ofi?
-.034
-.d12
-.040
-.042
-.044
-.046
..054
-.046
-.0%

J).@.
-.u6
-.146
-.142
-.I)+6
-.19
-.15
-.1P
-.lF
-.EJ+
-.ly3
-J@
-.1P
-.166
-.ti6
..170
-,lv

.O.til
-.145
-.l!n
-.147
-.149
-.153
-.155

:::B
-.153
-,161
-,163

::;%
-.167
-.171.
-.lp

JJ.173
..166
-.lp
-.17+2
-.174
-.178
..1-(I3
-.176
-.170
-.1%
..I.%?
-.l&
-.lt%?
-.17’6
-alp
-,l@
-.lfp5

0.C+24
da
.On
.Ws
J&

.167

.19

.214

.238

.Xf?

.285

:2?
.428
.476
.5Q3
.5n
.61E
x&J

.’/61

.785

.&39

.=

.8$

.E2xl

.@

.y!a

.951

.975

l:%%

1.161
.l~
.159
.15
.151
.l!n
.137
.133
.123
.113
.103
.05Q
.Op
,Op
.CAo
.016

0.036
.0!%
.036
.032
.028
.CF28
.OI.6
.012

.:%
-.oll+
-.cQ8
-.OM
-.06?

::%

0.139
-Oly
-.153
-.161
-J.&3
-.lp
-.17’7
-.177
-.177
-.I.81

0.119
-.l!?g
-.135
-.131
-.139
-.147
-.147
-.145
-.U9
-.I.43
-.147
-,12
-.U5
-.159
-.&63
-.185
-.187

.259

.255

.2%

.219

.207
J37
.I.67
.1%
.143
.1o5
.088
.Op
.0%
.0%
.049

;%

.024
0
..016
..014
-Me
-.221

.29
,284
.272
Ala
.236
.2I.6
.192
,184
,1.%
.lj-2

#

.076
,0-p
.09+
.02
.036
.030
.Ct?k
.Ca3

.:%
-.2X3

-.lg
-.153
-.1%
-.l~
-.163
..161
-,173
-.lW
-.185
-.l~

-.lEe
.,184
-.W-5
-J.&5
-.1*
-.I.85
-.I.86
-.19
-lea
-.ltl?

-.M1
-.185
..185
-.IE3
-.ltl-(
-.179
-,U35
-.185

:::8

-.064
..070
-.074

::%
-.08$
-.W
-.IJ2
-.U4
-.066

-.016
..080
..OEO

::%
..oea
..CM
..096
..I.03
..llq
..lq
..lo-(
-.1o3
..W9
..E!9
-.219

-.u8
-.148
-.164
-.174
..lR
-.lW
-.164
..l&)
-.156
..144
---
-.124
-.u6
-.m
-.1-(2
-.222

-.191
-.185

::2;

::*
-.U5
-.WJ
-.wl
-.3J,5
-.WS
..ogj

::0&5
-.1P
-.2?>

..12

:::$
-.L38
-.124
-.IJ-8
..N38
-.3D4
-.@
..op
-.@
-.076

:;:E
-.W
-.226

-.185
-.177

::%
-.1%
-.155
-.I.49
-.153
-.147
-.137
-.12-I
-.lzl
..lszl

-.1*

::22
::%4
-,144
-.144
-.142
-.u6
-.W
-.126
-.llfl
-.IJ.8

-.lal

:::8
-.157
-.153
-.153
-.153
-.155
-.153
-.147
-.139
-.n.l
-.J’29
----

-.19
-.ly
-.3.82
..1-(4
..lp
-.lp
-.l-fk
-,lp
.,1*
..lp
-.3522
-.146
-.1P
-----

-.153
-.141
-.145
-.137
-.129
-.U-(
-.097
-.lr(
-ml
-.147
-.2U

-.3.68
-m+
-.1*

2%
-.IJ.O
-.U8
-.u6
-.1*
-.210

::%
-.lks
-.139
-.133
-.I.21
-,3.01
..lo’f
---
-.lk~
-.21.3

-.lz!
-.122
-.138
-.142
-.14’2
-.I.38
-,u6
-.1*
-.lw
-.176
-.21e -----



TABEilL - PRFs9umcoEFPIcImrrM!rAmR PARA201mBom

w REvoImml?(FM-lo)lQTmmDaRBEmsrm

HO =ITi’llE STRIPS- COntinued

(d) a - 2k.cm

w
c

73.7

0.095
..OB
-.097
-.W9
-.1o5
-.1o3
-.Ill
-.13.3
-.127
-.X35
-.143
-.13
-.1P
-.If%
-.2W
-.=6
—-.
-.240
-.2W
-.238
-.224
-.202
-.194
-.lw
-.W3
-.176
-.169
-.155
-.147
-.U5
-.127
-.200
-.2y3

Lo, ~,

223.7

-’3.119+
.J8T
-.184
-.184
-.m
-.193
-.1*
-.1*
-.154
-.198
-.199
-.m
-.210
-.214
-.21L
..224
-.2M
-.-.’
-.214
-.EQ6
-.194
-.1*
-.lW
-.1P
-.lEQ
J:

-.15
-.15!
-.1S2
-.154
----

!%

238.7

.0.1$
..186
-.1%
-.1*
..19
..1*
-.198
-.1%
-.1*
-.19
-.2X
-.2C2
-.2W2
-.198
-.194
-.194
-.*
--—
-.U?2
-.1*
-.lm
..lX
-.144

::3
-.142
-,142
-.@
-.138
-.@
-.12
...—

5-28.7

0.349
.Y1
.345
.*1
.33
.32
.296
.2E?2
---
.2%
.250
,236
.21J+
.196
.L93

:it
.132
.090
.076
.062
.044
.042
.03f5
.028
.032
-.CW
-.o12
-.014
-.028
-.033
-.om
-.!26)

343.7

0.472
.426
.440
.418
.408
.39+
.392
.377

3m.7.—

0.M7
.4p

Ram-d s
Statia,
x/L r

133.T 148.-1

-0.1-(84.1*
-.178 -.180
-.194 -.206
-.198 -.21.8
+X2 -.224
-.206 -.230
-.m6 -.23A
-.201 -.e38
..201 -.234
-ml -.238
----- ----
-.zlo -.240
-.21.O -.242
-.216 -.244
-.214 -.244
-.224

-“2-.* -. 8
-.23h -.274
-.238 -.258
-.@ -.zm
-.230 -.23k
--- —--
-.210 “-.242

TM I::%

:196 -.226
-.m -.214
-J&z -.198
-.148 -.163
-.146
-.142 ::2
-.1* -.1*
..238 -.242

163,7

0.2Q2
-.188
-.214
-.222
-.230
-.234
-.236
-.244J

::;%
.-----
-.240
-.238
-.240
-.2443
-.240
-.238
-.240
-.236
-.238
-.220
-----
-.220

::g

-.1*
-.lm
-.1%
-.161
-.161
-.l&
..238

3U.-I

0.210
.l’@
.214
.136
.178
J&?
.l&J
.146
---—
.128
.I.18
.308
.Ct?.9
.OE
.0%
.032
.02q
.014
-.024
-.036
-.oy’
-,064
-.068

::2
-.W-2
-.1C8
-.Ilk
-.U2
-.322
-.124
-.164
-.2P

43.-7 53.7

o.o~
.C68
.0$8
.0k4
.042
.044
.Oq
.CR8
.o12
.O1o
-.@
-.CPU
+36
-.02
-.06a
-.088
-—-
-J
-.142
-.1G2
-.lm
-.W
-.1*

::3
-.=6
-.214
-.2s%
-.la9
-.l&l
-.M9
-.212
-.254

88.7 178.7 253.7

.0.186
-.196
-.198
-.lg
-.1*
-.232
-.X32
-.2V2
-.198
-.X2
-.236
-.zQ6
-.2m
-.E04
-.!?22
-.212
-.aa
----
-.204
-.198
-.l&
-.1P
-.1P

::%
-.165
-.161
-.157
-.149
-.139
-.U9
-----
------

268.7

.0.215
-.231
-.231
-.235
-,235
-.239
-.239
-.237
-.235
-.237
-.243
-.235
-.235
-.231
-.m
-.239
-.m

0.C24
.048
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.143
,167
.lW
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.23a
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.333
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.571.
.6U
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.928

.92

.975

.999
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.222
.202
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.lx
.lx
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.1%
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.I.28
.U2
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.0%
.-’-L-
.014
-.008
-.oy
-.op
-.064
-.op

::!&
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-.I.3.6
-.IZ?
-.124
-.E4
-.163
..244

.o.211
-.’209
-.225
-.223
-.227
-,227
-.E29
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-.223
..219
-.215
-.2.U
-.209
-.199
-.,195
-.195
—.-
-.U37
-.I.81

::%
-.I.43
-.135
-.W
-.@
-.I.I.9
-.117
-.Ul
-.311
-.11.1
-.Ill
-.191
-.2Z
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..056
-.062
-.LXO
-.oEe
-m
-. O@+
-.076
-.072
-.08
----
-.ot’a
-.092
-.099
-.103
-.117
-.W-(
-.131
-.lm
-.l~
-.U7
---
-.ln
..1-(I
-.187
-.U37
-.3.87
-.I&l
-.165
-.lD
-.W
..!207
-.237

.436

.4.A

.422

.406
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.345

.329

.337

.~l

.268

.244

.k36

.218

.176

.159

.139
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.119
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.073.

.059

.Oyl

.034

.032
-.0+22
..244

.%

.3m
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.338

.W

.@

.275
,G67
.243
.205
.185
.~67
.151
.145
~g

.IJ.l

.097

.0%

.0$

.063
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.:%7

-.239
-.237
-.231
-.2!27
-.223
-.@l
-.221
-.219
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-.197
-.183
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-.155
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(e) u -28.00
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E

163.9
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178.9 328.9

0,441
.405
,437
.407
.391
.*1
.Y35
.365

station,
+

O.cd+
.L149
.W
0?;

.143

.167

.19

.214

.23a

.2&2

.P85

.333

.381

.428

.4’76

.23

.m

.6I.8

.666

.714

:%
.m
.832
.856
.&m
.*
.928
.93
.979
.999
l.om

133.9

0.23~
..226
-.240
-.248
-.272
-.2.%
-.256
-.272
-.2!m
-.256
-----
-.265
-.263
-.273
-.Q69
-.277
-.277
-.279
-.281
-.281
-.267
----
-.2k8
-.’228
-.P32
~:21J

-.192
-.164
-.16a
-.160
-.2W
-.265

.53.9

0.0-/8
.0%
.078
.Om
.066
.066
.o~
.Om
.042
.040
.024
.06
-.o1o
-.024
-.040
-.O&?

8+3,9

0.245
.233
.247
.251
-.253
-.253
-.259
-.259
-.271
-.275
-.*
-.291
-.291
-.283
-.283
-.279

268,9 93.9 $3.9 3%.943.9

0.267
.277
.261
.2%2
.2J4
.253
.236
.232
.2?0
.216
.196
.176
.la
.144
.124
.I.m

73.9

O.oy
-.074
-.083
+J

4Jf

-.IOO
-.120
-.wa
J36
-.12
-.164
-.~76
-.1*
-.2o8

253.9

():MJ

-.265
-.281
-.291
-.297
-.W1
-.299
..293
-.97
---
-.339
-.315
-.3.23
-.5=3
-,331
-.337
-.337
-.339
-.=9
-.289

0.2%
..240
-.263
-.285
-.287
-.293
-.297
-.295
-.293
-.297
----
-.’W
-.91
-.339
-.Ul
-.U5
-.3.7
-.3’7
-.Y5
-.Y.9
-.EW
-----

::;%
-.262
“-.fM
-.240
-.224
-.192
-.1*
-.196
-.2yl
-.279

.o.2~6
..226
-.232
-.228
-.228
-.228
-.224
.,224
..220
-.218
..212
-.9)8
-.2M
-.200
-.1*
-.1P
-.18)
-----
-.176
-.176
-.176
-l@
-.laa
-.2W
-.212
-.228
-.240
-.261
-.281
-.285
-.305

4,269
..2441
-.240
-.236
-.236
..236
-.29
-.230
-.’228
-.220
-.224
-.220
-.222
-.214
-.212
-.214
-.!234
-----
-.2fY3
-,1~
-.I.&2
-.lm
.,lw
-.leh
-.&
-,m
-.&
-.228
+236
.-.240
-.261

o.&13
.S1
.573

0.3JJ
-.@
-.*
-.099
-.ID7
-.lW
-.Ill
-.1.11
-.115
-.1..19
-----
-.129

::t;
-.1%
-.163

:::2
-.183
-.185
-.153

D.232
-.230
-.232
-.232
4*

-.24CJ

:::%
-.244
-.244

:%
-,248
-.2P
-.244
---
-.236
-.228
-.216
-.210
-..’no
-.M2
-.208
-.218
-.218
-.218
-.218
-.=6
-.WO

4.235
..247
-.2k9
-.261
-.263
-.263
-.269
-.273.
-.273.
..275
-.273.
-.263
-.267
-.237
-.249
..2k7
-.239
.-—.
-.241
-.231
-.fU9
-.207
-.203
..201
-ml
-.201
-.197
-.191
-.187
-.ltll
-.183.
-----
-—.-

0.273
.240
.281
.248
.236
.224
.’228
.201

0.555
.%5
.537
.23
.497
.483
.491
.473

.%1

.%5

.531

.513

.178

.168

.160

.140

.124

.1o4

g

,010
-,L134
-.020
..024
-.032
-.044
-.056
-.076
-.086
-.036
-.lc4
-.W2
-.ltl
-.263

.339

.97

.317

.291

.275

.255

.226

.=6

.2CZ?

.@

.IM

.W

.Uo

.306

.098

.Oea

.Op

.O*

.042

.038

.014

.O1o
-.046
-.&n

.445

.437

.421

.393

.377

.359

.329

.321
:~~

.238
,222
.200
J*
.134
.176
JR

.13KI

.124

.*
JW
.036
-.273

.485

.474

.453

.49

.416

.396

:&
.330
.*
.271
.251
.233
.225
.219
.207
.187
.169
.12
.153.
.323
.119
.Ofm
-.263

.Ca

.032

.014
-.006
..016
-.G28
-.028
-.&o
-.0$
-.op
-.078
-Ma
-.%
-.108
-la
-.263

::~

-.134
..lm
-.16s
-.1*
-J’?+
-.184
-.198
-.2o6
-.202
-.126
-.162
-.146
-.218
-.295

-.23?
-.29
-.265
-.277
-.281
-.277
-.256
-.23A
-.214
-.194
-.lti

::%
-.I28
-.212
-.283

-.267
-.265
-.295
-.245
-.233
-.223
-.211
-.?f33
-.193
-.383
-.l-(1
-.163
-.15
-.141
-.207
-.261

-.287
-.293
-.258
-.244
-.228
-.212
-.3.86
-.1*
-.2W
-.246
-.335

-.193
::&l

-.lw
-,199
-.W9
-.ln
-.191
...195
-.21s
-.247 ---- ---- —--
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w
m

~
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0.109
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.U1
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.05
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-.C08
..026
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-.05
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-.133
-.141
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-.169
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-Jw
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..193
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-.267

89.1
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224.1

w

239.1 *.1
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.(3+2
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,.E05
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----
.97
.%1
.?23
.W
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.422
.414
.393
.349
.329
.3J.1
.2@
.283
.2P
.258
.236
.224
.210

:%
.lp
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-.2fsa

StatIon,
xjL

0.L724
.CW
.o~
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.319
.lJ+3
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.W
.Q14
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.235

.333

.382.

.428

.476

.P3

.m
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.785
,,.
L
9.8
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.9Z
.975
.%9
l.mo

#.1

~.w
.*1
.a?
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.35
.313
.297
.299
.283
.2*
.272
.234
.m
.230
.1-/8
.lx
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L).(X37
-.063
-.083
-.087
-.091
..o~
-.091
-.o&
-.M5
-.115
-.125
-.U9
-.153
-.168
-,178
-.19

134.1 149.1 164.1

.0.97
-.283
-.33
-.93
-.325
-.3.3
-.lU3
-.33
-.99
-.97
-----
-.m3
-.313
-.9’7
-.313
-.319
-.315
-.93
-,Y33
-.287
-.263
--—
-.2+0

::M
-.246
-.242
-.238
-.214
-.230
-.234
-.242
-.246

254.1

0.253
-.2’?3
-,274
-.266
-.258
-.2y3
-.262
-.262
-.29+
-.254
-.258
-.260
..+66
-,266
-.266
-.2.74
-.266
-----
-.274
-.270
-.26a
-.26?
-.258
-.29
-.2?2
-.2%
-.242
-.2*
-.ZZO
-.236
-.2CP
----

2f9.1
-

J3.237
..245
-.249
-.261
-.257
-.253
-WI.
-271
-.2n
-.277
-.277
-.WU
-.W
-.2m
-.%l
-.279
-.zn
-—-
-.273
-.267
-.263
-.257
-.253
-.24
1:$

-.237
---
-.21.5
-.197
-.197
----

314.1

3.337
.31
.341
.307
.333
.W
.291
.m
-----
.236
.ZzM
.EL13
.2C0
.lm
.162
.138
.13#
.114

:%
.0.52
.09
.CQ6

-:3

..CP4
-.oj2
-.O*
-.0%
-ml%
-.120
-.263

pg.1

).531
.499
-23
.493
.483
.481
Ml
.450
---P-
Al:

.402

.3P

.354

.330

.x

.2*

.273

.237

.221

.m

.IE3

.175

.1%

z
.1 7
.11
.1.23
.lo’r
.103
.07a
.070

-:%

3%.1

).-m
.m
.677
-----
.62!3
.637
.f513
.617
-----

.%

.579

.559

.533

.51.5

.493

.462
J@+
.428
.386
.362
.*

1
.271
.255
.239
.231

:g
.135
-.265

.o.2zl
-.231
-.2h9
-.255

:::g
-.257
-.2Z
-.E-n
-.275
-.281
-.291
-.?E
-.310
-.98
-.3L14
----
-.287
-.273
-.257
-.247
-.23.1
-.225
-.W
-.W9
-.237
-ml
-.193
-.193
-.191
-.3.91
-.233
-.257

0.27-7
-.269
-.289
-.31
-.303
-.93
-.s1
-.297
-.297
-.331
----
-.297
-.W-l
-.m
-.297
-.297
..293
-.283
-.m
-.273
-.2%
k-.
-.240
-.226
~.236
-.!z28
-.224
-.2-20
-.zq
-.21.2
-.212
-.236
-.22

0.9
-.275
-.*
-.~6
-.322
-.=
-.=
-.3=
-.318
-.326
-----
-.3=!
-.32b
-.326
---
-.@

~::~
-.31

-.2&?
-.241
-----
-.24>
-.22s
-.233
-.W
-.221
-.215
-.197
-.U
-.21.7
-.241
-.257

0.173
-.153
-.157
-.167
-.l~
-.ln
-.173
-.1’73
-.l~
-.ln
--=.
-.ln
-.lE
-.l!33
-.11

?-.15
-.!207
-.2Q7
-.229
-.225
-.~97

-9.240
..254
-.261
-.265
-.263
-.267
-.273
-.273
-.273
-.277
-,277
-.281
-.281
-.Z31
-.239

::%
---
-.283
-.281
-.277
-.273
-.267

::lz
..256
-.248
..240
-.ZX3
-.216
-.232
-----

0.237
-.251
-.257
-.253
-.249
-.249
-.253
-.253
-.249
-.249
-.2b9
-.253
-.257
-.257
-.257
-.265
-.259
—.-
-.273
-.273
-.278
-.278
-.273
-.278
-.279
-.27a
-.265
-.265
-.253
-.237
-.231
-—.
—1-

.1.16

.086

.066

.o~

.03

.Cz4

.]3

-:dlz
-.W2
-.028

:%
-.062
-.K?8
-.263

-.21$
-.236
-.250
-.zfo
-.2%
-.2hA
-.2

3
-s!
-.21
-.212
-.204
-.2C2
-.1*
-.196
-.242
-.2&

-.241

:::2
-.*1
-.241
-.239
-.221
-.23
-.237
-.239
-.241
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2.248
-.19
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-.196
-.228
-.252
-.267
-.285
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-.*
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-.293
-.W
-.W-r
-.33
-,339
-.361

::%

-,317
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-.3&
-.367
-.397
-.4m3
-.4nl
-.W9
-.37
-.365
-.373
-.363
..361

149.2

1.333
-.291
-.*l
-.291
..27-7
-.277
-.277
-.273
-.275
-.289
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-.95
-.361
-.3’n
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-.393
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-.99
-.275
-----
-.305
-.301
-.337
-.361
-.385
-.401
-.363
-.%7
-.393

::3

314.2

0.409
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.415
.381
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.333
-----
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.P86
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.220
.198
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.09
.036
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.mk
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-.o1o
..op
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-.1o7
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-.U35
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-.161
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-.202
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-.255
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-.297
-.301
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-.321
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-.363
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-.232
-.248
-.29J
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~:;~

-.281
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-.295
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-.289
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-.4D4
-.4CQ
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-.355
-.97
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-.335
-.323
-.3!55
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-.3W
-.3#
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-.361
-.349

2.?4.2
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-.*
-.W9
-.=3
-.337
-.345
-.351
-.353
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-.337
-.32
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-.29
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-.LU9
-.397
-.391
-.391

239.2 29,2
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-.317
-.*9
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-.365
-.379
-.371
-.371
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-.355
-.33
-.311
-.283
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-.287
-.333
-.*7
-,422
-.432
-.4.03
-.3n
-.349
-.31.9
-.31
-.283
-.273
-.fvJ+

2+9.2

-0.238
-.24J+
-.240
-.U6
-.2p
-.29

:::8
-,273
-.281
-.287
-.293
-.35
-.99
-.Z@
-.293
-.240
-----
-.95
-.339
-.357
-.373.
-.373-
-.3W
-.%5
-.373.
-.&l
-.97
-,289
-.263
-.267

329.2

3.633

:%
.593
.%1
.Y71
.5n
.%1
---
.m7
.m
.483
,463
.435
.415
.WI
.379
.355
.321
.97
.287
.263

::fi
.234
.216
.194
.lt#?
.lm
.ly?
.144
.o~
-.369

344.P 359.2

0.024
.048
.071
:WJ

.143

.167

.19

.ti

.23E!
AX&!
.285
.333

:&i
.476
.%+3
.571
.6L8
.666
.714
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.-F%
.809
.@
.8$
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.928
.9s
.975
.9!%

1.000

o.3m
.405
.381
.373
.367
.377
.363
.359
.339
.331
.319
.2’%
.2el
,2&l
.240
.214
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.176
.12
.@
.loa

:Fm
.Om
.Oa
.046
.0+
.02!3
.02?
.014
-.ccfJ
-.o&2
-.369

O.@
.163
.146
.ly
.16

i!.16
.134
.@+
.114
.3.06
.096
.074
.0.5?
.042
.CQ8
.cx36

..-.
-.CK?4
-.c46
-.0%
-.080
-.Q96
-.I06
-.1o4
-.114
-.W

::%
-.lZ
-.1*
-.176
-.29
-.359

O.j-a
-.288
-.203
-.2EU
..276
-.V4
-.274
-.2p
-.270
-.274
--.--
-.2R2
-.w
-.31
..341
-.363
-.377
-.377
-.367
-.337
-.*

-0.240
-.277
-.313
-.3N

.X?
-.361
-.361
-.369
-.353
-.*5
-.=5
-.P7
-.279

;;::

----
-.3W
-.357
-.397
-,415
-.397
-.%9
-.365
-.343
-.313
::;;:

-.267
-.283

3.783
.ml
.759
.735
.727
.714
.n6
.636

0.834
.810
,Eca

-----
.7@
.757
,761

j

.i41
----- I -----

-.278
-.262
-.286
-.29.3
-.319
-.345
-.341
-.3&f
-.383

::;8

-.395
-.381
-.377
-.*7
-.343
-.321
-.296
-.302

----
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.014
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-.o1o
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-.026
-.022
-.028
-.09+
-.0%
-.O*
----
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-.O*
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-.O*
-.09
-.018
-.cea
-.022
-.014
-.o1o

236

0.040
.09
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.Oz?
.Ola
.Co8
.O1o
.fxb9

261 3U 341%

0.062
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.05
.09.
.Ow
,.QM
.038
.038
.036
.CQ6
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.tllk
.c06

L:~6
-.olk
-.O*
-.026
-.042
-.044
-.09
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-Jz2
-.0%
-.O&?
-Mu
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-.@
-.09
-.OM
-.016
-.o18

m. 13 146 1P

0.03
.m
.026
.018
.Q14
.O1o
.O1o
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.046
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o
-.CW
-.0T2
-.Ow
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-.0=
-.oltl
-.o&
-.W
-.0?2
-.mJ
-—-
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-.030
-JW
-JW
-.028
..o18
-.o18
..02U
-.020
..OI.8

fza

0.034
.026
.Ola
.Ola
.OLI
.o1o
.Cn8
.008
.Wa
o’
-.’OoM
-:O@
-.OM
-.008
-.016
-.o28
-.020
-.032
-.038

:g

-.*
-.O*
-.036
-.036
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-.cQ8
-.cQ8
-.cQ6
----
-.OI.O

0.W6
.039
.026
.026
.072
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.mo
.o12
.Olh
.038
.CG9
.004

O.OE’A
.O-i+t
.O*
.Oa
.02
.W
%
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.09
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0.042
.036
.014
.024
.018
.a18
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-.026
-.038
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-.oho
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-.036
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0.094
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.05?

m
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-.OI.8
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-.09+
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-.010
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.@
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.W
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-.OI.6
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-.024
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-.OM
-.045
-.048
-.O*
-.@
-.0%
-o@
-.062
-.oa
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-.CM
-.032
-.026
-.o18

0.03?
.Ur2
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.OI.6
.o12
.0L19
.K!8
.Oz?
-.032
+%
-.012
-.012
-.ati
-.028
-.026
-.o~
-.038
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-.040
-.040
--038
-.032
-.LWI
-.!X?O
-.om
-.rzm
‘-.O!?J

O.oy?
.09
.026
.022
.016
.O1.o
.03.0
.036
.006
.Cw
.OcQ
-.W2
-.oca
-.OW
-.W
-.026
-.022
-.W
-.04
-.038
-.@

. . . . .
----
.065
.066
.0%
-—-
-—-
----
----
----

.m9
0’
0
0
-.@J6
-.0X3
::@&

..022
-.09
-.03
-.obo
-.OM
..042
1:::$

Gz
-.04
-.@
-mm
-.03
-.wo
-—
..012

—--
---

.—--
--
.— -

,—--
-—--

0
.Ow
-.m
-.022
-.oho
-.046
-Q&3
-.046
-.OM
-.(246
-SW
-.048
-Sm
-SK%
-Jm
,-.aw
-.W2

---
-4--

----

-—-
-——
---
----
----
---m+

-.09
..038
-.038
-.036
-.W
-.018
..o18
-.OB
-.o18
-.OIB

---—
-----
---

---
---—
-----

----
----

..—
----
--—
—--

--—
---—
----

-i w

I

t
1

i,, “i !, !., I,,

. r

1,



.,,

.

t ,

0.024
.048
.O-fl
.095
.Llg
.143
.16’7
.W
.214
.238
.21+
.28>
.333
.@
.k28
.476
.523

:%
.646
.W

:;
.W
.8%
A?&
.*
.@
,9m.
.975

<E

TAB= m.- ~ComFIcIKm Mmm2PA2AWXcc MoY

orR2voIm!IoE(2M-1O)Kmfrmm2m.Uml!t?rmc

W!JmAXIALmu.U2rmcRlSmlm - c0nt5mXld

(b) a -8.05

0.041
.063
.0%
.Oy
.048
do
.034
.034
.(Q8
.OI.6
.014
.LM6
-.ct14
-.012
-S&2
-.036
-.038
-.032
-.068
-.op
..034
-.03.3
-.W
JXT3
-.@
-.097
-.*
-.W4

:M
-.048
-.036
-.036

83

0.024
.CQ4
.014
.o12
.016

-:%
-.ti
-JXA
-.016
-.om
-.024
..036
-.040
-.0Ji8
-.0%
-Ma
~:g

-.034
-.O&l
-.fW

::%
-.op
-.@
-.W

;:$

-.07?
-.044
-.0!0

133

0.w6
.004
-m?
-.C08
..OIZ
-.020
-S@O
-.om
-.om
-cdl
-.@8
-.W
-.032
-.034
-.O*
..C42
-.040
-.040
-.048
-.Q48
-.049
-.044
-..

-.CJA
-.044
-.040
-.W
-.022
-.02b
-.028
-.038
-.036

148

0.0D9
.038
0
-.006
..wa
-.o16
-.016
-.om
-.om
..oal
-.016
-cm
-.024
-.026
-.028
-.W
-.03=
-.09+
-.044
-.044
-.04.3
----
..&o

;%

-AW
-.032
-.0.24
-.m6
..OM
-.042
..036

163

0.o1o
.033
.Odl
-.008
-.LXQ
-.006
-.c&
-.@
-.W4
-.olrl
..o12
-.016
-.0-20
-JXm
..026
-.03?
-.030
-.0=
-.0112
-.042
-.C44
----
-.040

::%
..044
-.040
-.036
..a?k
-.024
-.028
..oy
-.014

173

0,o12
.o14
.CQ8
.ti
.Ca4
-.002
-.(XQ
0
.0c4
0
-.0U4
-.C03
-.o1o
-.012
-:023
-.028
-.022
-ma
-.034
..o&
-.036
----
-SW
-.026
-.@
-JW
-.034
-.@
-.016
-.016
-.024
-SE8
..040

=3

0.006
-.lXe
.036
-.008
..o16
-.022
...020
..016
-.014
..022
-.020
..020
-.024
-.0=
+XJ

-.036
-.040
-.046
-.046
-.049
-.044
-.036

:%
..040
-.038
..o38
..036
..040
-.046
----
-.028

238

o,rY26
-.@
-.033
..o1o
..C20
-.C24
-.OA
-.0T?2
-.02,?
-sow
-.0=
-.cef3

:;%

::%
-,0%
-.05
-.OX
-.05
-.W
..OU
-.*
---
-.CW3
-.042
-.040
-.W6
-.03J4
-.O*
----
-.036

W3

0JS3.3
-.003
-.024
..aw+
-.09
-,030
-.020
qQ6
=.0.26
436
M.c@8
-.046
-.WO
-,046
“.048
..@
-.063
-.072
-.076
-.076
-.c@4
-.076
-.064
-.oa
—-
~:~

-.064
-.064
-.062
..OCO
—-.
-,020

263

0.014

-:%
.O,ul
.016
-.026
-.OW
-.w8
-.028
-.0s
-.0-
-.0=
-.04b
-.072
..064
-.072
-.0T2
-.o&
-.09J
-.083
+&

-.O&?
-.oEa
..034
:mmfi

-.076
..OE
-.0E6
-.0%
-----
-.09

313

0.103
.OeJ1
.oEa
.O*
;%

.O@

.02
----
.— -
----
---
----
----
----
.-.
----
----
-—-.
-—
-—-
----
..-.
-—-
----
-----
—--
—..
—-
%--
—-
—-
----

328

O.w
.LU
.IJp
.103
.@
mea
.083
.o@

.05

.0%

.09

.044

.0=

.V20

.Cca
o
.Cm
-.02k
-.oal
-.048
-.0$
-Jm
-.052
-.02
..O&l
-62
-SEA
-Ma
-,o@
-SW
-.038
-.034

*

o.1~
.138
.140
.—.
---
.110
.Uo
.W

----
----
---
---
-—-
-----
----
-----
----
----
----
---
----
-.-.-
.—
.—.
----

----
----
.-..
.-..
----
----
----

353

0.16Y
.14tl

----

.12Q

.lw

.loa

:%
.0$
.063

:%
-O*
.ce8
,028
-.004
-.004
-.024
-.038
-.o38
-JMo
-.040
-.044
..048
-.CJ18
-.048
-.062
-,060
-.00+
-.016



0.02J+
.Cw3
.W
.Wu
.~9
.143
.167
.1P
.2*
.238
.262
.285
.333
.@l
.kea
A*

:%
.618
.&56
.714

MJ

.832
:x

.@

.W

.m
;g>

1.(EO

TA2u m.. ~ ccwFEmm m!rAKRPMfdBoLmmm

orREvmmmm (RM-lo)leXRmmLmmMIGfrmzm

EmEAXnL TRmWTImHmoXa-cOntH

(c) a -12.05

f

RadialUlgle,#,*g

5%T
O.oy
.O*
.038
.042
.036
.ce6
.Oti
.CG?2
.014
.Co2
-.002
-.O*
-.022
+&

-.063
-.0-!0
..089
-.1o2
-.IJ.O
-.E2
..122
-.llk
-.1o6
-.IL%
-1oo

::%
..069
-.062
-.0%
-.(M2
-.0C4

I

83.7

a .“022
-.m
-.0$
-.0=
..028
-.036
-.ob4
..OM
-.O*
-.oa
-.OP
-.0%
-.083
-.053
-.W
-.I07
-.ID’I
-.U3
-.l.in
-.~s
-.UI
,-.115
-.m
-.1o1
-.0s9
-.WQ
-.Q91

::%
-.056
-.02
-.O-m
-.0-/0

I

133.7

-o.03n
-.O*

:XJ

-.05

::%
-.0%
-.WJ

:%
-.O*
-.O&?
“J&
-.0%
..06?
-.O*
-.m6
-.12Z
-J26
-J26
-.EO
-.11o
-.l.la
..EO
-.120
-.116
-.lw
::%

,-.0s
-.OY

148.7

::$%
..03
-.@
-.24A
-J2Jlo
-.042
-.@
-.W3
-Jw
-.046
-.046
-.048
..062
..062
-.om
—.
-.09$
-.lce
-.122
-J*
-.138
-.W
-.IJ2
-.IJ.O
-.I.!M
-.OP
-.064

163.T

J3.030
-.036
-.040
..040
-.0=
-.oy3
-.0%
-,0*
-.032

X2
-.09
-.04.6
-.CM
-.OL-2
-.09+
-.05+
-.05
-.066
-.062
‘-.053
---
‘-W+
-.0%
..O&?
-.078
-.03!4
-.085
-.OM
-.102
-J18
--05
-.046

173-1

-0.016
-X08
-.#3
-.coa
-.010
-.016
-.016
-ml
-.o12
-.028
-.028
-.c28
-.024
+36
-.03+
-.*
-.OM
-.OM
-.05
-.02
-s58
—..
.X4.9
-.OM
-.OX
-.262
-.04+
-.060
-.W2
-.0%
-.072
..081
-.069

223.7

-0.028

%J
-.09
-.oce
-.OM
-.09.
-.OW
-.05
-.OE-CI
-.048
-.243
-.09
..d@
-.OM
-.058
-.O&!
;:$

-.U8

:]S
-.u8
-.n8
..lm
-.MI
-.u8
..WB
-.102
-.09
----
-.048

.238.7

4.034
-.042
-.0!-6
..0L9
-.054
-.ofa
-.op
-.072
-.07$
-.08.?
-.o&
..oe6
-.0s0

X&

-.090
-.0#
-.lce
-.I06
-.K6
-.09
-.083
-.0$
-—
-.O&l
-.098
-.1o2
-g

-.oa
---
-.0%

m3.7

.0.042
-.06$
-.0%
-.U4
-.09
-m?
-.*
-.!M
-.0s+
-J-3.0
.X@
-.114
-.114
-.1*
-.EU
-.W
-.@
-.Z%
-.W
-.128
-.@
-.lla
-.lw
-..W2
----
-.09
-.09
-Axe
..o’rl
~:o$

VW

263.7

.O.oko
..CA8
-.0%
-.059
-oo&
-.oal
-.oa
-.W
-.088
-.*
-JW9
-.0?s
-.Ill
-.121
-.W
-.U1
-.139
-.lk3
-.147
-.13
-.149
+;

..IR5
-.Ill
-J05
~:g

-.082
-.076
-.W
----
-.062

3U.7

O.llk
:%

O&

.O-?l
JW
.062
.—
---
---
----
----
.— r4--
----
=----
—-
—-.
—-.
----
—
—-
---
—--
----
—--
___
---
---
----
----
---”

328.7

0.169
.12
.12
.142
.=
.124
.lz2
.3.E

SW
.08s
x%?
.071
:$

:=
.014
-.03.E
-.OB
..046
-.09
-b%
-.O*
+%
-,062
..OG
-,offi
..066
-.O*
-.OLJI
-.0!%
-.0%

0.m6 0.219
.1P .=V
.19 .199
-—- ---
-—- —---
.I.61 .171
.lCO .Ill
.148 .W

.-4-. ----

---- J&
—--
. . . . . .W7
---- .U1
---- .099
-— .@
--— .OP
--- .062
—— .056
--- .024
—- ,Ola
-—- -.00J
-— -.016
..- -.om
--- -.020
--- -.02Q
---- -.WJ
--- -.036
---- -.036
--- -.036
—--- -.044
— -.CM
--— -.%=
.-— -.@!E

‘+
I I

‘
6.

1



mBIE m.. ~ coKFrIcIRmIMrAFORPMABOIJCWJm

oFmvomrIm (RM—ID)IKKErmo!lomAmm mm

W~ m mllIW W!RIM- Co~ltded

(d) G - 16.M

had alliifle, d,,@s
StatIon,
x/L

% 34 * lbg la 1* fzb 239 254 21A 31b 33 44 39+

0.02$ O.obe -0.074 -o.op -0.0?3 -0.0?8 -o.op 4.op
.0W3

-o.op -0.038 a.og4
.0%

0.136 O.eti
-.OP

O:;g
-.0s -.074

0.294
..086 -.0+ -.O* -.ofl -.I.03

.on
.E?

.038 -.084
.2Q4 .2a6

-.0$ -.074 -.O-@ -.w”6 -.oe4 -,ott2 :::% -,lcg ,162
.W5 .034 -.OM

.216
-.M6

.q’o ---
-.086 -.op -.09 -.064 “-,065. -elm -.133 .E

.~9 .w26 -.cfa -.11o -.lm ..063 -,040 -.X4
.lg6 ---- ----

-,084 -.13 -.161 .103
.143 .020 -.074 -.I.06 -.EQ -.oa5 -,046 -.086

.I.e? ---- ---
-.19 -.181 -.161

~::g :% -$ -;$ -:!
J.&I .024 -.0% -.W -.’W ::J& -.046 -.O&!

:::~ :;g .:_-.W .Ixa -.09 -.op -.OW ..046 -.094
.E14 .032 -.1o’1 -.ILW -.OEO -.oi?a -J&4 -.134
.234 -.o1o -,317 -,U8 -.066 -.IKQ -.Op -.IPO -.144 -J* -.175 ---- ----
.2& -.020 -.125 -.E6 -.074 -J??7 -.042 -.L12 ~:g
.285

-.14 -.1 ---- :s ----

:% ;:~ ;:% ::g ::% ::% ::g ~:g ::YJ! ;;g

.197
----- .124 ----

.333
,187

---.- ,112 -----
.381

,177

.428’ :::$
.096 .v-f

.,072 -.W. -.lm -.062 -Jm -.083 -.140
-----

.hti
-.186 -.183 :::: .078 ----

-.0E3 -.W -.134 --098 -.U4
.145

-.070 -.u6 -.N -.1%
.P3

-.l.lm ----
-.lCO -.W

J& ---- ,u?
-J36 -.1% -la -.066 -.19

.%-l -.142
-.I.3J? -.ll%

r
-.1 ---- .107

-.112 -.9 -.19 ...I.22 -.W
-----

.618
-.lfi -.126 .,14/3 -.11 ----

-.124
.OM ---- .099

-.l.m -.12 -.ZQ2
.C&

-.146 -.9 -.165 -.114 -.1% -.135 ---- .CG3 ----
-.152

JJP
-.123 -.1P -.188 -.lfz -.O&s -.1% -.U3 -.134 -.139 ---- -:% -----

.714 -.W -.113
.Ox

-.Y26 -.1%
.761

-,I.& -.OM .J36 -.lw -,llb ...127 ----- -----
..132 -.0?9 -,llfl

.036
----- ----- ---- -.lQ2 -.078 -.oEa -.117

.7’85
----- -.o28 ----- .Ow

-.1* -.WQ -,IL? -.19 -.19
.@

-.082 -.’M? -.C4Y4 -.07’8 -.~3 -.022 ----- .&28
-J24 -.* -.IJ34 -.114

-----
-.1?4 -.ol?a -.Y22 -.lm

,83?
-JJ* -.1o3

-.ub -.o&
-.M4 --—

-.116
.02e

-.w6
-----

;&& ..Wb -.078 -.116 -.126 ::;!. ::~ ::% :5 ::$ ::% :::: ::=
----- ,026

-.U8
.--*-- ,014

-.O* .,IJ.2 -.l&2
.*

----
-.llz! -.IL-JI

,WJ+
-.OP -.UJI -.136 -.O* -lob -.C86 -mom

.w8
-.117

-.16 -.066
-do ::1: ,OCQ

-.ot?a -.093 -.W3
-----

-Al&l -.@ -.082 -.066 -.113 ----
.9Z ..O*

-.043 ----
-.&? -.096 -.098 -.114 ..O&? -J&3

..@L-K?
-.082 -.064. -.W ---- -.061 --—

.975 -.0$ -.O* -.078
-.ole

-.W -.LIP -.083
-.248

-.oefi -.ofl -.0.52
.999 -.078 :.0%

-.097 ----- -.0% ----
-.&

-.024
-.OY -,09 -—-- ---- ----- ---- ---- -.@ --—

l.m -.052 -.Pm -.046 -.O*
-,02

-.034 -.CW -.038 -.042 -.cQ6 -.0% --- -.075 ---- ..o&l

K u.-. 1

--WY=



42 W!Nll13~L

TABLEIv..PRESSURECOEFFICm DATA

OFREVOLUTION(RM-I.0)MOUNTEDON

Station,
x/L

0.024
,048
.o~
.095
● 119
● 143
.167
.1P”
.214
.238
.262
,285
● 333
.381
.428
.476
● %3
*m
.618
;666
.714
.761.
.785
,809
,832
.856
.880
●904
.928
● 951
9975
.999

1.000

NACARJlL52G14a

FORPARABOLICBODY

STRAIGHTSTING

E.AIJ?AXIALTRANSITIONSTRfPS
—

(a) a = 4.00

Radialangle,g,aeg

131
0.036
.038
.032
.026
.022
.016
.016
.008
.008

0
0
-. ook
-.010
-.o12-
-.016
-.024
-.026
-.034
-.040
-*040
-.040
-.036
-.036
-.030
-.036
-.038
-.036
-.028
-.016
-.016
-.016
-.020
-.o18

221

0.040
●034
.022
.022
.016
.014
.012
.008
.008

0
-.002
-.002
-.008
-.010
-.016
-.024
-.020
-.032
-.040
-.036
-.040
-.036
-.028
-.028
-.036
-.028
-.030
-.030
-.024
-.024
-.022
-----
- ● 010

311
0●086
.078
.076
.064
.ox
.056
.o~
.046
.046

-----
-----
-.-.-
-----
-----
-----
----.-
-----
--.--
-----
-----
-----
-----
-----
-----
-----
-----
-----
-----
-----
-----
-.---
-----

—
-.

—

.

.

.

s



NACARML72G14a 43

.

c

.

TABLEIV.- PRESSURECOEFFICIENTDATA

OFREVOLUTION(RM-1O)MOUNTEDON

FORPARABOLICBODY

mmm STING

HAIFAXIALTRANSITIONSTRIPS- Centinued

(b) ~ = 8.05

Station, Radialangle,@,deg

x/L
133 223 313

0.024 0.006 0.006 0.104
.048 .006 0 .086
.071 0 -.006 .090
.095 -.oo8 -.006 .078
.119 -.010 -.012 .064
.143 -.016 -.014 .064
.167 -.018 -.018 .062
.190 -.020 -.020 .O*
.214 -.022 -.022 .O*
22 -.030 -.030 -----

-.030 -●030 -----
.285 -.034 -.030 -----
●333 -.038 -.034 -----
.381 -.046 -.042 -----
.428 -.o~ -.042 -----
.476 -.O* -.048 -----
●523 -.048 -,044 -----
●5P ..048 -.OW -----
.618 -*O* -.058
.666

-----
-.056 -.0% -----

.714- -.060 -.062 -----

.761 -.0+ -.oy -----
●785 -.o~ -.040 -----
.%9 -.046 -.040 -----
.832 -.O* -●01+2 ----.
.856 -.058 -.o42
.880

-----
-.056 . -.042 -----

.904 -.048 -.044 -----

.928 -.038 -.042 -----

.951 -.038 -.048 -----
●975 -.042 -.052 -----
●999 -.046 ----- -----
1●000 -.034 -.024 -----



44 NACARM L52G14a

TABLEIV.- PRESSURECOEFFICm DATAFORPARABOLICBODY

OFREVOLUTION(RM-1O)MOUNTEDONSTRAIGHTSTING

HAIE’AXIALTRANSITIONSTRIPS-Continued.-

(c) cl,= 12.05 ‘ -

Station,
x/L

0.024
.048
.o~
.095
.119
.143
.167
●lgo
.214
.238
.262
.285
● 333
j%
.476
.523
.571
.618
.666
.714
.761
.785
.809
.832
.856
.880
.904
.928
.951
●975
●999

1.000

Radialangle,$,deg

133.7 I 223.7 I 313.7
-0.030
-.032
-.040
-.040
-.048
-.056
-.060
-.060
-.060
-.068
-.068
-.o~
-.op
-.080
-.084
-.086
-.086
- ●086
-.103
-.107
-,111
-.107
-.107
-.098
-.100
-.100
-.092
-.082
-.064
-.064
-.060
- ●044
-.040

-0.032
-.038
,-.044
- ●044
-.052
-.o~
-.056
-.06Q
-.060
-.064
-.064
-.064
-.076
-o@
-.082
-.088
-.092
-.100
-.116
-.124
-.124
-.112
-,104
- ● 100
-.096
-.0$Z2
-.086
-.084
-.op
-.068
-.068
-----
-.038

0.116
.098
.108
.092
●080
●074
.072
.064
.060

-----
-----
--.--
-----
-----
-.---
-----
-.----
-----
--..--
.----
-----
.----
-----
-----
-----

-----
--.--
-----
-----
.----
-----
-----

——

.

.

-.

.

,

. .
—.
—‘zm-.JAcA.j7 ---

i



NACARM L>lka

.

.

TABm rv.- PRESSURECOEFFICIENTDATA

OFREVOLUTION(RM-1O)MOUNTEDON

FORPARABOLICBODY

STRAIGBTSTING

HAIF AXIALTRANSITIONSTRIPS- Cogcluded

(d) cc= 16.10

Station,
x/L

0.024
.048
.071
.095
.llg
.143
.167
.lgo
.214
2$
.285
● 333
.381
.428
.476
● 523
● ~$
:666
.714
.761
● *5
.&g
.8+
.856
.880
.904
.928
.951-
9975
●999

1.000

Radialangle,fl,deg

134.

-0.064
-.066
-.072
-.08Q
-.090
- ●099
-.101
-.101
-.101
-.107
-.105
-.113
-,113
-o113
-.113
-.123
-.125
-.121
-.137
-.145“
-.131
-.329
-.123
-.117
-.129
-.129
-.I.21
-.109
-.ogo
-.084
-.080
-.058
-●044

224

-0.064
-.076
-.O&l
-.082
-.o~
-.097
-.101
-.101
-.,101
-.099
-.099
-.101
-.105
-.109
-.113
-. I.25
-.129
-“.141
-,149
-.157
-.137
-.113
-.109
-.107
-.105
-.099,
- ●093
-.088
-.076’
-.076
-.OW
-----
-.040

314
0.141
.I.25
.143
.121
.105
.095
.088
.078
.078

-----
-----
-----
-----
-----
-----
-----
-----
-----
-----
-----
-----
-.---.-
-----
-----
-----
-----
-----
-----
-----
-----
-----
-----
.----

45



(s) u = 4.m

mid .m@.e,#, *g
Station,

@

O.cd+
.0k3
.On.
.095
.119
.ti3
.167
:y4

:2

%

0.062
.o&
.m
.04a
.W
.042
.040
.0%
.04
.026
.02k
.016
:Cq

“b
..00S
-.016
-.016
-.026
-.055
----

-.0%
-.04-9
-.OW
-.046
-.014
.CU?

I

. . ...b .1 Ii! J\

86

0.042
.042
.034
.032
.UY3
.026
.022
.Ola
.Oti
S&
.906

0

-:026
-.038
d6J

8
t !!,:

-- *
-.040
-.0%
-.MO
-.0%
.-.0!6
-.033
-.036-

,.-.032
1-.Qlk
-Jma

146 I 176

0.033

.004
0
-.004
-JU36

: : :::%
-.OI.6
-.c28
-.028
-.03?
-.OM
-.ch2

,1IIfJ0L6
-.@+
-.028
-.Q*
-.036
-.036
-.03
-.016
-.016
-.oi?a

‘ -Jxd
.m

0.032
.030
.@
.016
.o12
ACM
J-U
.O@
.O&
o
:JW
-.OCA
-.OM
-.blo!
-.oti
-.024
-.022
-.026
-.052
-.0>
-.03
-_l,’f,
-.026
-.016
-.024
-.026
-.02%
-.0-s2
-.032
-.016
-.m
-.olh;-.
-.CG!

236

0,038
.0.?8
.W3
.020
.016
.CC8
.Ooa
.w8
.CC4
-.W
-.mb
..wd6
-.o1o

!g-.@u; :>.:!
-.C??O
-.0=
-.cz26
-.036 ~”
,-.048
‘-.C44

266

O.oba
.0b2
.020
.09
.024
.Cco
.01J4
.03.2
.010

-.040
-.0%
-.6+2

c1

326

0.n
.OeJ1
--.--
--—
.06cl
.061
,060
.07?
.’W

-.C02
-.010
-.006

.~kl:x.- p!!

-.048
-.048
---.

, . . . . .
--—-
-.0!8
-.9%

:; -.@
. -.@- -

-.0%

3%

0.103
.05+

—--

----
.O*
.Op
.@%
.0.9

-.---

.CQ2
Da?
J@+

$3J

hk6
-.oJb6

I

.— -
-—” --

-.046
A.0L6
-.0%.

--.07+
-.05



9!P.BE9V.-PBmmm ccErmmun MIA m PMMEuXmEmX

w FomXmmn (ml-lo)nmmEDmmRmWs’lmn

RADIALmUtsmaImRIPa LmMmm K4xnall

~S x/L- 0,61k-Cout,jnuM

(b) a -8.05

‘:.,,.
-...,t&<cg./



3ABLE v.- 2m2sJEE clMrmx5TDA!TAmE2MAFoImBJDr

c7mvoLLmca(RM—lo)MxmKo’x~ -

ELOJAL !!RMBIT15191RIT9IMM20 M!~

~ s/L- o.61.b.CmIMmud

(c) a -12.05

Ecdial angle, $, dng
‘w9timl,

*
53.T 1.48.7 ‘233.7 328.7

0.024 O.OM -0.028 a.036 O,lp
.04J3 .0$? -.03 -.04J+ .X%
.on .O* -.0% -.048 -.—
-09s SPA -.CAO -.m ----
.~9 .03? -.OU -.fJ56 --—
.143 .CrA -.056 -.0% .=8
.167 .OIJ -.O* ..060 .124
.lgl .020 -.OX -.053 .U6
.21)+ .o16 -.053 -.C6% .llz
.238 .00!4 -.W3 -.069 ---
.* o -.m -.0E6 ----

+; ..olb -.0% -.0s -W
-mm +2& -.073 .C@l

!!!

. -.Q36 -.W+? -.o&2 .024
-.W4

::%
::% .q’T.

.b -.0$ .0%

.“?3 -.o& -.1o8 ..0E13 .OM
an -.Qm . -.IJ2 -.W .CP4
.618 ..I08 J& -.W .&m
.64.5 ---- -.09 .016
.714 -..UZ -.I06 -.0% -.016

,,~,g -l@, .....
-...,1, I i ~ ;#. .l :1

-.olb
,-.IK. , ,:%. ,

.m. ..I.20

.83’2 -.u26 -.CM

.856 -.@ -.W -.062 .—-.

.893 -.lb
::%

-.ca ----

.* -.& -.036 --—

.@ -.128 -.032 -.@ ..@

.9% -.IM -A44 -.09 -.I%13

.91Y -.ILA -.048 -.02 -.076
-..OEO -.032 --- -.08s

i= ..C40 -.028 -.032 -.08s

I

.,
I

.F
m



m v..InEwm Commm Mm m PARAEOLICWxlT

or2mlmIm (loHo)mJI?m (QlmAm2xmm

RADIAL mKu2mIm muF2 LccN!m A!r Mxo9ml

TmcFlma xfL. o.614-cOnclultd

(N u - 16.u3

station,
mid angle, p, &g

&
59 @ 149 119 W ‘2@ m 359

0.CQ4 O.OJIO
.048

a.090 -2.072 -0,030
JW

-0.0* 4.08)
..OEQ -.076

0.223
-.OI.6

o:%
..otm

.036 -.0!?3
-.@ .mb

-.O* -,ole
:%

-.OE+
.024

-J.@
-..UO -.@a

—-
-/324

----

.319
-.053

.Om
-.302 —.

..U2 -.I02
----

.143
-.cz?6

.012 -.U3
-.W ..lcs ---- ----

.I.q
..U2 -.0s2

o -.126
..ISO -.u6 ,1P .Ah

‘..IJJ2 -.0’28
.19

-.1o4
-.W2

-.EO .la
..lll?

.240

-:%
-.03

.214 -.U6
-.UJ4

-.EQ
-.lw .146 ,22Q

J!&
-.052 -.IQA

-.o12
..m

-.E6
.1% .220

::%
-.O*

-.0’23
-.UY2 -.lm ---

-.M
:$

----

.283
:28

-,loe
-.1*

-.136 ---- ----
..lQ8

.33

.,h

-.I.M
-J96

:*

-.ll.a -m .a16

-.054
-.m

-.lyl
-.uk .1=

-.W
.M

-.060
-.n6 -J.28 .124 .194

:% -.c&
-.060

1:~6
-.324 -.M

-.I.Z -.W -.134
.l&

.523 -~ -.136
::%

-.136
-.O’E -.1s -J26

:?6 .@

.7P -.136
.0a3

-.om
.la

-.W -.IQ4

:%
-.@ -.159

.052

;:%
-.1o1 -.lbP -.M

.Iz2

-J.@
do

---
.’@ -.148 s -.142

-.099 -.u6 -.M3
-.0s4

.04
-JJ’P

;3

.@ -.162
-.I.04 o

-.134 -,06s
.I06

.—
.783 -.168

:$ -:

..oea o
-.133

.1o6

-la
-.068

..E6
..oa

:2
-.0?6

..016

-.1-A -.VJ
-.o&

+x4
-.ce8 :%

.W -.ti -,126 -.@
-.09

-.076
-.026 .09

.Clm -lea -.l.lh -.OM
-JJfi -.09 —- -.—

-.IM
-.W -.LW3

-.102
-Jf39

:%
-.C44 -.o&

—.
-.040

----

-.W3 -.0s+ -.0?6 -.oa “
-.078 —.

-,061
..——

.95 J&?? .,08? -.081
-.072 ..OZ

-.0.5? .,O&l -.oal
-,W2

.973 -.ti -.OF, -.MI -.ofi -.*
-.OX

-.O&l
-.CQ6

-.. -.O*
-.063 -..o111

1:%
-S40 -.O* --- ----

-.O* -.036 J344 -.040
-,o#l -.030

.-.07-2 -.@ -.&o
.
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TABLEVI.-PRESSURECOEFFICIENTDATA

OFREVOLUTION(RM-1O)MOUNTEDON

RADIALTRANSITIONSTRIPS

AT x/L= 0.834

(a) a = 4.00

– NACARM

FORPARABOLICBODY

STRAIGHTSTING

LWATED – “.

—

--

%ation,
x/L

0.024
.048
.071
.095
.119
.143
.167
.1P
.214
.238
.262
.285
.333
.381
.428
.476
● 523
● 57J-
.618
.666
.714
.761
.785
.809
.832
.856
.880
.904
.928
.951
.975
●999

1.000

56
0.074
.072
.060
.0%
.0%
.02
.048
.048
.044
.024
.024
.016
.004
0
-.006
-.016
-.016
-.028
-.038
-----
-.o~
-.056
-.056
-.09
-.028
-.068
-.064
-.060
-.O%
-.050
-.044
-.022
.002

86
0.044
.042
.034
.032
.032
.026
.022
.018
.018
.008
.006
0
-.008
-.010
-.018
-.026
-.024
-.038
-.046
-----
*.O3
-.o~
-.oy
-.048
-.046
-.062
-.062
-.o’y3
-.046
-.034
-.026
-.026
-.022

Radialangle,~,deg

146
0.032
.032
.028
.022
.016
.012
.012
.008
.006
0
0
-.004
-.008
-.0L2
-.016
-.024
-.028
-.036
-●040
44;

-----
-.034
-.028
.036
-.036
-.034
-.028
-.016
-.012
-.016
-.012
-.008

176
0.032
.032
.024
.020
.016
.008
.Ow
.008
.008
0
0
-.004
-.008
-.008
-.012
-.024
-.020
-.024
..032
-.032
-.032
-.----
..032
-.020
3
-.028
-.024
-.016
-.008
-.008’
-.008
-.026
-.012

236.

0●040
●030
.022
.022
.016
.012
.0Q8
.008
.006

0
-.002
-.002
-.0Q8
-.olzl
-.018
-.028
-.024
-.036
-.042
-.042
-.042
-.040
-.030
-.034
.086

-.040
-,034
.010

-.024
-.028
-.028
-----
.002

266
0.048
.042
.030
.032.
.024
.020
.016
.016
.012
●004
.004

0
-.004
-.oo8
-.016
-.032
-.028
-.038
-.046
-.048
-#o*
-.0%
-.048
-.046
0
-.0%
-.056
.022

-.036
-.036
-.036
--.--
-.012

326
0;096
.086

*-----
-----
-----
.064
.064
.056
.oy5

-----
-----
.044
.042
.026
.024
.016
,006

-.004
..008
..004
-.o28
-.028
-:048
-.02
-.052
-#---
-=--,-
-----
-.044
-,048
.,o’y?
-*o&)
-.o~.,- ~

356
0.106
.098

-----
-----
------
.074
.074
.066
.066

-----
-----
.Ow
.046
.036
.034
.022
.018
.002
●002
.004

-.020
-.024
-.038
..046
-.046
-----
-----
-----
-.038
-.046
-mop
-.o~
-.ofb

w

. -.— —
.

.“ L —-

.-

—.
“c

—

,

:
,—.-

, .x:
,.

., -.+ ..,-., :=
:.”-
+

.,.- ,. ,’ -.-

.



NACARM L5E1214a

TABLEvl.-PRESSURECOEFFICIENTDATAFORPARABOLICBODY

OFREVOLUTION(RM-1O)MOUNTEDONSTRAIGECSTING

RADIALTRANSITIONSTRIPSLWATED

AT x/L= 0.834- Continued

(b) a = 8.05

Statimj
x/L

0.024
.048
.On
.095
●119
.143
.167
.lgo
.214
.238
.262
.285
●333
.381
.428
.476
●523
●5n
.61i3
.666
.714
.761
.785
.839
.832
.856
.880
.904
.928
.951
●975
●999
1.000

0.064
.068
.o~
.048
.048
.044
.032
.036
.032
.020
.016
.008

-.004
-.010
..020
-.032
-.034
-.048
-.064
-----
..oeil
-.082
-.082
-.076
-.044
-.084
-.076
..op
-.066
..068
..058
-.046
-.032

88
0.014
.014

0
-.006
-.002
-.010
-.016
-.016
-.016
-.026
-.030
-.038
-.ok6
-.oy
-.056
-.066
-.066
-.076
-.082
-----
-.086
-.082
-*o@
-.O*
-.op
-.o&
-.om
-.062
-.046
-.040
-.034
-.056
-.0%

Radialangle,$,deg

148
0.010
.006
.002

-.036
-.006
-.014
-.014
-.016
-.018
-.026
-.030
-.032
-.032
-.030
-.032
-.034
-.034
-.040
d;:
-.048
-----
-.o~
-Sow
-.012
-.070
-.0-/0
-.062
-.o~
-.056
-.062
-.040
-.024

178
0.012
.014
.010
●004
.002

0
-.004
0
-.004
-.006
-.006
-.008
-.o12
-oo12
-.020
-.026
-.020
-.024
-.036
-.036
-.036
-----
-.030
-.024
.048

-.036
-.044
-.034
-.oz6
-.024
-.032
-.048
-.036

238
0.006
-.002
-.006
-.oo8
-.014
-.o18
-.022
-.022
-.022
-.030
-.030
-.030
-.036
-.ok4
-.o’jo
-.0%
-.0%
-. O&l
-.062
-.062
-.ofi
-.056
-.0%
-.0%
.042

-.062
-.062
-.o~
-.0%
-.0%
-.046
-----
-.028

268

0.016
.004

0
0
-.008
-.0K2
-.020
-.020
-.024
-.032
-.032
-.032
-.038
-.048
-.0%
-.068
-.064
-oo@
-. O&)
-.080
-.980
-.076
-.068
-.064
-.06!3
-.O-p
-.O-p
.010

-.048
-.02
-.0%
-----
-.036

328
0.132
.114

-----
-----
-----
.094
.088
.o~
.082

-----
-----
.O@
.056
.O*
.046
.032
.022
.038

0
.004

-.024
-.028
-.048
-.o’y5
-.oy5
-----
-----
-----
-.0%
-.060
-.064
-Oom
-.0-(2

—---

3%
o.1~
.145

-----
-----
-----
.119
.115
.105
.105-----

-----
.0$0
.086
●-@
.066
.0%
.046
.034
.026
.026

-.002
-.006
-.024
-.038
-.038
-----
-----
-----
-.038
-.042
-.048
-.oy3
-.062
~



52 NACARM L~14a

TA3LE VI. - PRESSURECOEFFICIENTDATAFORPARABOLICBODY

OFREVOLUTION(RM-1O)MOUNTEDON‘STRAIG~STTNG

RADIALTRANSITIONSTRIPSLOCATED

AT x/L= O.83L-Continued

(c) a = 12.05

-.

%ationj
x/L

11’-58.7 88.7

0.024
.048
.071
.095
.119
.143
.167
.l$Kl
.214
.238
.262
.285
.333.381
.428
.476
● 523
● 5n
.618
.666
.714
0761
.@5
●eog
.832
;:%
●904
.928
.9’51
●975
●999
1.000

o.o~
.056
.038
.038
.034
.026
.018
.022
.016
.002

0
.014

-.018
-.034
-.042
-.056
-.062
-.076
-.088
-----
-.101
-.103
-.101
-.096
-.062

-0.036
-.036
-.02
-.048
-.O*
-.062
-.0-/0
-.064
-.068
-.076
-.OW
-.088
-.og2
-.og4
-.094
-.096
-.og4
-.094
-.og6
-----
-.096
-.0$)2
-.og2
-.084
-.076

-.097 -.ogo
-.094 -.084
-.086 -.062
-.088 -.om
-.082 -.066
-.074 -.060
-.OW -.056
-.046 -.0%

~dial angle, $, deg

148.7 178.7 238.7 268.7

-0.028-0.006
-.030 -.004
-.036 -.006
-.040 -.008
- ●044 -.010
-.0% -.016
-.0% -.014
-.056 -.014
-.058 -.012
-.068 -.020
-.068 -.020
-.076 -.020
-.076 -.020
-.0$12-.032
-.ogo -.030
-.103 -.038
-.107 -.036
--*109 -.044
-.119 -.060
-.115 -.062
-.115 -.074
----- -----
-.107 -.068
-.096 -.062
-.076 -.0L2
-.107 -.oeo
-.088 -.080
-.078 -.080
-’.068 -.076
-.056 -.o~
-.058 -.oea
-.048 -.060
-.040 -.030

-0.034 -.036
~.040 -.044
-.046 -.048
-.048 -.09
-*OZ -.060
-.056 -.064
-.056 -.06a
-.060 -.o~
-.060 -.072
-.064 -.oeo
-.064 -.076
-.062 -.078
-.076 -.088
-.(XIO-.096
-.084 -.og2
-.086 -.094
-.086 -.og2
-.092 -.094
-.092 -.og4
-.096 -.096
-.096 -.096
-.086 J)%
-.OE!O
-.084 -.078
.042 -.024

-.076 - ●086
-.076 -.076
-.014 .018
-.056 -.02
-.060 -*O*
..056 -.0%
-.---- -----
- ●040 -.048

328.7
0.167
.131

-----
-.----
-----
.1.23
.123
.111
.111

-----
-----
,090
●088
.086
.074
.09
.042
.024
.022
.018

-.014
-.016
-.038
-.046
-.042
-----
---d-
-----
-.oy)
-.056
-.064
-.074
-.074

358.7
0.219
.207-----

-----
-----
.171,
●171
,1~
.163

-----
-----
.143
.139
.135
.115
.105
●O*
.076
.068
.064
.032
.024
●004

-.oo8
-.012
-----
---,--
-----
-.018
-.024
-.032
-.046
-.09

-- .._.

.

.— .—

—

.

-—

.—



NACARM L52G14a 53

.

.

TABLE vl. - PRESSURECOEFFICIENT DATA

OFREVOLUTION(RM-1O)MOUNTEDON

RADIAL TRANSIZ’IONSTRIPS

FORPARABOLICBODY

STRAIGHTSTING

IIXATED

AT x/L= 0.834- Concluded

(a) a = 16.10

Radialangle,~,degStation,
x/L

59 89 149 lp ‘239 269 329 359

0.024 0.044-:;;:;-0.068-:::~-0.068-0.0860:;% 0.294
.048 .09 -.072 -.076-.096 .287
.071 .036-.101-.076-.014-.080-.097-----=-----
.095 .026-.109-.084-.022-.084-.107--=-. -----
.119 .022-.111-1oo -.026-.088-.111.---------
.143 ~.016 -. llg -.108 -.032 -.096 -.IL9 ●170 .243
.167 .002 -.X27 -.108 -.028 -.100 -*U9 .164 .235
.1$X3 .004 -.123 -.108 -.032 -.100 -.llg .12 .223
.214 -.002 -.123 -.112 -.032 -.100 -.u23 .1% .223
;;g -.010 -.131 -.120 -.036 -.100 -.119 ----- -----

-.016 -.133 -.I.20 -.036 -.100 -.1.17 ----- -----
.285 -.032 -.137 -.124 -.038 -.mo -.llg ,130 .207
.333 -.042 -.135 -.128 -.044 -.108 -.I.27 .130 .199
.381 -.O* -.127 -.134 -.048 -.116 -.127 .Im .193
.428 -.066 -.131 -.136 -.060 -“.I$!o -.131 .1X2 .183
.476 -.oeo -.135 d.148 -.072 -.I28 -.135 .og4 .163
● %’3 -.094 -.135 -.146 -.072 -.124 -.127 .078 .151
● 5n -.106 -.135 -.142 -.076 -.128 -.123 .o~ ● 123
.618 -.126 -.139 ~.lp -.094 -.L24 -.J23 .038 .115
.666 ----- ----- -.ly -.092 -.124 -.125 .038 .105
.714 -.138 -.lz?g -.140 -.082 -.116 -.1.17 .006 .076
.761 -.132 - ● 119 ----- ----- -.100 -.ogg -.006 .060
● 785 -.I.28 -.111 -.136 -.076 -.094 - ●094 -.020 .040
.809 -.118 -.107 -.124 -.076 - ●100 -.08a -.028 .036
.832 -.07’8 -.og2 -.110 -.020 .022 -.026 -.022 .034
.856 -.I.22 -.107 -.136 -.092 -.096 -.og4 ----- -----
.880 -.I.22 -.107 -.116 -.096 -.084 -.084 --.--- ------
.904 -.I.26 -.094 -.100 -.088 -.014 -.016 ---.- -----
.528 -.130 -.107 -.086 -.084 -.062 -.o~ -.038 .OI.2
.951 -.138 -.096 -.080 -.oy5 -.060 -.060 -.044 .006
●975 -.134 -.076 -.068 -.076 -.(IZ -.060 -.o~ o
●999 -.064 -.068 -.040 -.078 ----- ----- -.op -.020

1.000 -.038 -.068 -.036 -.040 -.044 -.070 -.074 -Coze
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3.44(Max.dia)
—“x+ ,– r A

—- -

<
T

‘i - i ~dn, ,W+lon *

r=l.i’Z2 [ij&-(~]

/ Angbaf-attack plane

(a) Parabolic body of revolution.

,“

~ Rfrrment rnadel wppart ~ Rcdial idexhg staticm

t.25 +
6.10deg.

,,”.lll’4.1“ ‘ 1’ “’ “’;.‘:I ‘ ,Jlj .1.1’ I
(b) Straight-dting detail.

Figure 1.- Schematic layout of a parabolic body of revolution and sting

mounting details. All dimensions In inches unless otherwise specified.



__ ___ --J—-U———-—— _

.4!F-—–.–_––– - ---—— ——– ---
/’ .’yJ------------ .–—– —u—–—. —--~

Flow ,/,’,, . ‘

Ck?diori /e.‘
“--Y’.... /

/.”,/ x--/.-,
/ .. ,’

— /-—-— - ——_—- __~__—*_ –—–—

.27,0 /tie;”
<.
I1.4

\‘

(a) Model installation, a = 0° and 3@.

Flow L

9.5

%..
. =-.

n-~-
(b) Model installation, a = 16°.

Figure 2.- Schematic arrangement of model mounted on straight and bent

stings h the Langley h- by h-foot supersonic tunnel for extreme

angular poeitions. All dimensions in Inches unless otherwise specified.



(a) Strai@t sting.

Figure~.-Downstreamvie.ofte~tmodelmountedcmthestraightamithe
38 bent stings in the Iangley 4- by h-foot supersonic tunuel.

,



. .

I
.,. ,, -.-

~’, ‘XIwh
“qyi+.:

.,!,.
L-b321Z

(b) 38° bent sting.

Figure 3.- Concluded.
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-,40 L I
1 I
1 I
I 1

-.32 I
/

H
.-

-
, \

-24

-.16

.4U

.48

.56

.72 I
!
t

1-
.—.

.80

Stafim0.024. ,,. i“. “’
.880 ““ “:

“80 12Q
360 3?0 280 240 $$j 180

I I Q

I .1 3-U.uu
n’ 8.00
0 ; 6.00

/

—
~ followirgh &fe is,used1 to,designateasyrpmetriculflow

t ,.y— mKiitK3rls”betwem

}
. .
—.

/’ x,:
w “.’ .. ~ -
$X@onU.095 &
.....

0... ~Q”
80. .i2; IEQ

360 32Ci 2W 2W” 200 ‘a3

..

_

-.

,.
s-..

Radialangle,~, deg Rodiilargle,(?),deg

(a) Stations0.024and0.095. -

Figure4..Pressure-coefficientvariation‘.tithradialpoqit~onfor ~_
12representativestatioasalongthebody. (FlawedSymbolsindicate
testpointsbetween113Q0and3600.)



NACARM L~lka

I I I IFI 1. I I

I I 1/11/ I I I 1 R Y

I II I I I

/ T’refdbkg lkecxxieisussd
I b C&Q-Ukasyl?mtrmlfkw
i — &-d&y&tW31

t — Cx&-llkm

/

stltkxl0.238

59

(b)Stations0.167and0.238. ,

Figure4.-Continued.
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Rcdalargle,@,deg

.

_ Rcddagk%flideq

(c)Stations0.333and4.476.

Figure4.-Continued.
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.

.

.

.

,

.24 h

d

.32 f

[

.40 /
/

t

.48

Station0.618

.56 160 180
3:0 i% 2:: L22 200

Rafd angle,o,deg

/411 I1 I I ,,r ml

.

.

(d)Stations0.618and0.714.

. Figure4.-Continued.
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.

.-.48

-.40 /- “?

} 9

-.32 ; ,

d1I
-,24 :

-.16

.16 /

Y /

.24 J

/

.32 /

4 . StatkmO.832

.400

360
160 ,80

3% 2% 424 200

Radialangle,$,deg

—
—

_-
.

,-

.=
+

.-
.+

.

.-
—

.——

8

.

Radialangle,$, deg

.

L 1 1 1 ! 1
“o 160 ,&
36. ” :2% 2%- :% 200

(e)StationaO.832and.O.go4.>

Figure4.-Continued., :’
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.

-.4$3, I
I h
I 1.
I 1.

-.40 “ - .
<

1 /
I /’

-.32 /
1 Y

‘1
-.24

/
I

-.16 K

~-.O8 / -.

.

Q?

1
.08

/

.16 J

/

.24 I

#

.40
160 ,&J

3& % :$ i% 200

Rcdalangle,$,@

e .— .
v w

.
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